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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to or 
to discontinue any semiconductor product or service identified 
in this publication without notice. Tl advises its customers to 
obtain the latest version of the relevant Information to verify, 
before placing orders, that the information being relied upon is 
current. 

Tl warrants performance of Its semiconductor products to current 
specifications in accordance with Tl's standard warranty. Testing 
and other quality control techniques are utilized to the extent Tl 
deems necessary to support this warranty. Uhless mandated by 
government requirements, specific testing of all parameters of 
each device is not necessarily performed. 

Tl assumes no liability for Tl applications assistance, customer 
product design, software performance, or infringement of patents 
or services described herein. Nor does Tl warrant or represent that 
any license, either express or implied, is granted under any patent 
right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or 
process in which such semiconductor products or services might 
be or are used. 

Texas Instruments products are not intended for use in life support 
appliances, devices or systems. Use of a Tl product in such 
applications without the written consent of the appropriate Tl 
officer Is prohibited. 


Copyright © 1990, Texas Instruments Incorporated 



INTRODUCTION 


In the 1990 Interface Circuits Data Book, the Linear Products Division of Texas Instruments presents technical 
information on various products for electronic media and electronic devices. 

Tl's Interface circuits represent technologies from classic bipolar through BIDFET, Advanced Low-Power Schottky 
(ALS), IMPACT™, LinBiCMOS™, and Advanced LInCMOS™ processes. The ALS and IMPACT™ oxide-isolated 
technologies provide the Interface family with improved speed-power characteristics. LinBiCMOS™ and Advanced 
LInCMOS™ technologies feature a step-function improvement in impedance, speed, power dissipation, and 
threshold stability. 

This data book provides information on the following types of products: 

• Data-Transmission Circuits 

• High-Current Actuators and Peripheral Drivers 

• High-Voltage Display Drivers 

• Asynchronous Communication Elements 

• Intelligent-Power Devices 

The data-transmission line drivers, receivers, and transceivers, which support many popular data transmission 
standards, connect electronic devices and systems at high data rates over significant cable lengths. The high- 
current actuators and peripheral drivers combine both logic control and high-current drive capability in a single 
package. For flat-panel, AC-plasma, vacuum fluorescent, and electroluminescent display applications, the high- 
voltage display drivers provide cost-effective and reliable service. 

Among Tl's new products in the 1990 interface Data Book are Asynchronous Communication Elements (ACEs) 
and Intelligent-Power devices. The ACEs provide complete universal interface capabilities between electronic 
systems, which minimize device components and power dissipation while increasing data rates. The Intelligent- 
Power devices are useful for applications that require high energy loads and load protection circuits operating 
in harsh electrical environments. 

These Interface products range from the classic line driver to the Asynchronous Communication Element. New 
surface-mounted packages (8 to 68 leads) include both ceramic and plastic chip carriers, and the small-outline 
(D) plastic packages that optimize board density with minimum Impact on power dissipation capability. 

The alphanumeric Index provides a quick method of locating the correct device type, with new products as 
indicated. The selection guide includes a functional description of each product with information on key 
parameters and packaging types. A cross-reference table listing other manufacturers with the Tl direct or nearest 
replacement devices is also available. Ordering information and mechanical data are in the last section of this 
data book. 

While this volume offers design and specification data only for Interface components, complete technical data 
for any Tl semiconductor product Is available from your nearest Tl Field Sales Office, local authorized Tl distributor, 
or by writing directly to: 

Texas Instruments Incorporated 
LITERATURE RESPONSE CENTER 
P.O. Box 809066 
DALLAS, TEXAS 75380-9066 

We sincerely feel that you will discover the new 1990 interface Circuits Data Book to be a significant addition 
to your collection of technical literature. 


IMPACT™, LinBiCMOS™, and Advanced LinCMOS™ are trademarks of Texas Instruments Incorporated. 
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DATA TRANSMISSION AND CONTROL CIRCUITS 
SELECTION GUIDE 


line drivers 


APPLICATION 

OUTPUT 

DRIVERS 

PER 

PACKAGE 

DEVICE 

TYPE 

PKG 

PAGE 

NUMBER 

EIA Standard RS-422-A 

Differential 

2 

SN55158 

JG 

2-191 

SN75158 

D,JG,P 

SN75159 

D,J,N 

2-495 

SN75ALS191 

D,P 

2-777 

UA9638C 

D,JG,P 

2-967 

4 

AM26LS31C 

D,J,N 

2-3 

MC3487 

D J,N 

2-65 

SN75151 

DW,J,N 

2-465 

SN75153 

DW,J,N 

2-465 

SN75172 

DW,J,N 

2-545 

SN75174 

DW,J,N 

2-561 

SN55ALS192 

FK,J 

2-285 

SN75ALS192 

D,J,N 

2-285 

SN55ALS194 

FKJ 

2-295 

SN75ALS194 

D,J,N 

El A Standard RS-485 

Differential 

4 

SN75172 

DW,J,N 

2-545 

SN75174 

DW,J,N 

2-561 

EIA Standard RS-423-A 

Single-Ended 

2 

UA9636AC 

D,JG,P 

2-955 

EIA Standard RS-232-C 

Single-Ended 

2 

SN75150 

D,JG,P 

2-459 

UA9636AC 

D,JG,P 

2-955 

4 

LT1030 

D,N 

2-37 

SN55188 

FK,J 

2-225 

SN75188 

D,J 

SN75C188 

D,DB,N 

2-369 

SN75C198 

D,J,N 

IBM 360/370 

Single-Ended 

2 

SN75123 

D,J,N 

2-405 

SN75ALS123 

D,N 

2-681 

4 

SN75126 

D,J,N 

2-421 

SN55ALS126 

FKJ 

2-251 

SN75ALS126 

DJ,N 

SN75130 

DJ,N 

2-433 

SN55ALS130 

FKJ 

2-257 

SN75ALS130 

DJ,N 

General-Purpose 

Single-Ended 

2 

SN55121 

FKJ 

2-161 

SN75121 

DJ,N 

SN75ALS121 

D,N 

2-675 

SN55109A 

FKJ 

2-103 

SN75109A 

DJ,N 

SN55110A 

FKJ 

2-103 

SN75110A 

DJ,N 

SN75112 

DJ,N 

2-103 

SN55113 

FKJ 

2-117 

SN75113 

DJ,N 


FKJ 



DJ,N 


FKJ 


SN75183 

DJ,N 
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DATA TRANSMISSION AND CONTROL CIRCUITS 

SELECTION GUIDE 


line drivers (continued) 


APPLICATION 

OUTPUT 

DRIVERS 

PER 

PACKAGE 

DEVICE 

TYPE 

PKG 

PAGE 

NUMBER 




MC3453 

D,J,N 

2-55 

General-Purpose 

Differential 

4 

MC3553 

FK,J 

2-77 




SN75111 

D,J,N 

2-111 


line receivers 


APPLICATION 

INPUT 

RECEIVERS 

PER 

PACKAGE 

DEVICE 

TYPE 

PKG 

PAGE 

NUMBER 

EIA Standard RS-422-A 

Differential 

2 

SN75146 

D,JG,P 

2-453 

SN55157 

JG 

2-185 

SN75157 

D,JG,P 

UA9637A 

D,JG,P 

2-961 

UA9639C 

D,JG,P 

2-971 

4 

AM26LS32A 

D,FK,J,N 

2-11 

MC3486 

D,J,N 

2-59 

SN55173 

FK,J 

2-199 

SN75173 

D,J,IM 

2-553 

SN75175 

D,J,N 

2-569 

SN75ALS193 

J 

2-781 

SN55ALS195 

FK,J 

2-305 

SN75ALS195 

J 

EIA Standard RS-485 

Differential 

4 

SN55173 

FK,J 

2-199 

SN75173 

D,J,N 

2-553 

SN75175 

D,J,N 

2-569 

EIA Standard RS-423-S 

Single-Ended 

2 

SN75146 

D,JG,P 

2-453 

SN55157 

JG 

2-185 

SN75157 

D,JG,P 

UA9637A 

D,JG,P 

2-961 

UA9639C 

D,JG,P 

2-971 

4 

AM26LS32A 

D,FK,J,N 

2-11 

MC3486 

D,J,N 

2-59 

SN55173 

FK,J 

2-199 

SN75173 

D,J,N 

2-553 

SN75175 

D,J,N 

2-569 

SN75ALS193 

J 

2-781 

SN55ALS195 

FK,J 

2-305 

SN75ALS195 

J 

EIA Standard RS-232-C 

Single Ended 

4 

SN75154 

D,J,N 

2-477 

SN55189 

FK,J 

2-231 

SN75189 

D,J,N 

SN55189A 

FK,J 

2-231 

SN75189A 

D,J,N 

SN75C189 

D,DB,N 

2-817 

SN75C189A 

D,DB,N 

2-817 
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DATA TRANSMISSION AND CONTROL CIRCUITS 
SELECTION GUIDE 


line receivers (continued) 


APPLICATION 

INPUT 

RECEIVERS 

PER 

PACKAGE 

DEVICE 

TYPE 

■ 

PKG 

PAGE 

NUMBER 



3 

SN75124 

D,J,N 

2-409 




SN75125 

D,J,N 

2-415 



7 

SN75ALS125 

D,J,N 

2-685 

IBM 360/370 

Single-Ended 

SN75127 

D,J,N 

2-415 




SN75ALS127 

D,J,N 

2-685 



8 

SN75128 

DW,J,N 

2-427 



SN75129 

DW,J,N 

2-427 




SN75140 

D,JG,P 

2-445 

General-Purpose 

Single-Ended 


SN75141 

D,JG,P 

2-445 


SN55122 

FK,J 

2-167 




SN75122 

D,J,N 




SN55107A 

FK,J 

2-87 




SN75107A 

D,J,N 




SN55107B 

FK,J 

2-87 




SN75107B 

D,J,N 




SN55108A 

FK,J 

2-87 




SN75108A 

D,J,N 



O 

SN55108B 

FK,J 

2-87 



Z 

SN75108B 

D,J,N 




SN55115 

FK,J 

2-137 

General-Purpose 

Differential 


SN75115 

D,J,N 




SN55182 

FK,J 

2-207 




SN75182 

D,J,N 




SN75207 

D,N 

2-617 




SN75207B 

D,N 

2-617 




AM26LS33A 

D,J,N 

2-11 




MC3450 

D,J,N 

2-47 



4 

MC3452 

D,J,N 

2-47 




MC3550 

FK,J 

2-69 




MC3552 

FK,J 

2-69 

CCITT V.11 and X.27 

Differential 

A 


D,N 

2-793 


SN75ALS199 

D,N 

2-805 


line transceivers 


APPLICATION 

BUS I/O 

TRANSCEIVERS 

OR DRVS/RCVS 

PER PACKAGE 

DEVICE 

TYPE 



EIA Standard RS-232-C 

Single-Ended 

1/1 

SN75155 

D,JG,P 

2-485 

2/2 

MAX232 

D,N 

2-43 

3/3 

SN65C1406 

SN75C1406 

D,N 


4/4 

SN75186 

FN 

2-607 

SN65C1154 

SN75C1154 

DW,N 


3/5 

SN65C185 

SN75C185 

DW,N 
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DATA TRANSMISSION AND CONTROL CIRCUITS 

SELECTION GUIDE 


line transceivers (continued) 


APPLICATION 

BUS I/O 

TRANSCEIVERS 

OR DRVS/RCVS 

PER PACKAGE 

DEVICE 

TYPE 

PKG 

PAGE 

NUMBER 




SN65176B 

D,P 

2-327 




SN75176A 

D,P 

2-577 




SN75176B 

D,JG,P 

2-327 




SN65ALS176 

D,P 

2-337 




SN75ALS176 



1 

SN75ALS176A 

D,P 

2-337 




SN75ALS176B 

D,P 

2-337 

EIA Standard RS-422-C 



SN75177B 

D,JG,P 

2-587 



SN75178B 

JG,P 

2-587 

EIA Standard RS-485 



SN95176B 

FK,JG,W 

2-837 



TL3695 

D.P 

2-867 




SN75179B 

D,JG,P 

2-599 



1/1 

SN65ALS180 

D,N 

2-349 




SN75ALS180 



2/2 

SN751177 

N 

2-625 



SN751178 

N 

2-625 




SN75ALS170 

J 

2-745 




SN75ALS171 

J 

2-761 




SN75160B 

DW,J,N 

2-507 




SN55ALS160 

FK,J,W 

2-265 




SN75ALS160 

DW.J,N 

2-689 




SN55ALS161 

FK,J,W 

2-275 




SN75161B 

DW,J,N 

2-515 

IEEE Standard 488 GPIB 

Single-Ended 

8 

SN75ALS161 

DW,J,N 

2-699 




SN75162B 

DW,N 

2-515 




SN75ALS162 

DW,N 

2-707 




SN75164B 

DW,N 

2-535 




SN75ALS164 

DW,N 

2-725 




SN75ALS165 

DW,N 

2-735 

IEEE 802.3 1BASE5 

Differential 

1/1 

SN75061 

N 

2-395 

IEEE 802.3 10BASE5 

Differential 

2/2 

SN75ALS085 

NT 

2-659 




AM26S10C 

D,J,N 

2-21 




AM26S11C 

D,J,N 

2-21 




N8T26 

D,J,N 

2-81 


Single-Ended 


SN75136 

D,J,N 

2-439 



SN55138 

FK,J 

2-173 




SN75138 

D,J,N 



8 

SN75163B 

DW,J,N 

2-527 

General-Purpose 


SN75ALS163 

DW,J,N 

2-717 




SN65076B 

D,P 

2-317 




SN75076B 

D,P 




SN55116 

FK,J 

2-147 


Differential 

1 

SN75116 

D,J,N 




SN75117 

D,JG,P 

2-147 




SN75118 

D,J,N 

2-147 




SN75119 

D,JG,P 

2-147 
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DATA TRANSMISSION AND CONTROL CIRCUITS 
SELECTION GUIDE 


line transceivers (continued) 


APPLICATION 

BUS I/O 

TRANSCEIVERS 

OR DRVS/RCVS 

PER PACKAGE 

DEVICE 

TYPE 

PKG 

PAGE 

NUMBER 

IEEE Std 896.1-1987 

Single-Ended 

4 

SN75ALS053 

FN,N 

2-639 

SN55ALS057 

J,W 

2-239 

SN75ALS057 

DW,N 

2-647 

8 

SN55ALS056 

J,W 

2-239 

SN75ALS056 

DW,N 

2-647 

IBM 360/370 

Single-Ended 

3/3 

SN751730 

D,N 

2-633 


translators 


APPLICATION 

TRANSLATORS 

DEVICE 

PACKAGE 

PAGE 

PER PACKAGE 

TYPE 

NUMBER 

10K ECL-to-TTL with Latch 

5 

DP8480 

D,N 

2-29 

10K TTL-to-ECL with Latch 

5 

DP8481 

D,N 

2-33 


controllers 


DESCRIPTION 

FUNCTION 

PRODUCT FEATURES 

DEVICE 

TYPE 

PACKAGE 

PAGE 

NUMBER 

ACE^ 

Single ACE without FIFO^ 

Programmable Baud Generation 

TL16C450 

FN,N 

2-879 

ACE^ 

Single ACE with Parallel 
Port and without FIFO* 

Programmable Interface Characteristics 

TL16C451 

FN 

2-903 

ACEt 

Dual ACE with Parallel 

Port and without FIFO* 

Programmable Interface Characteristics 

TL16C452 

FN 

2-903 

> 

o 

m 

Single ACE with FIFO* 

Functional Upgrade of the 16C450 

TL16C550A 

FN,N 

2-925 

Converter/Controller 

Octal Receiver/Transmitter 

Programmable Baud Rates: 

50 to 19,200 

TCM78808 

FN,HA,HB 

2-847 


^ACE—Asynchronous Communications Element 
*FIFO —First In First Out 
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DATA TRANSMISSION CIRCUITS 
CROSS REFERENCE GUIDE 


Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 

Manufacturers are arranged in alphabetical order. 


AMD 

SUGGESTED 

PAGE 

FAIRCHILD 

SUGGESTED 

PAGE 

Tl REPLACEMENT 

NO. 

Tl REPLACEMENT 

NO. 

AM26LS31C 

AM26LS31C 

2-3 

/iA9636AC 

UA9636AC 

2-955 

AM26LS32C 

AM26LS32AC 

2-11 

/iA9637AC 

UA9637AC 

2-961 

AM26LS33C 

AM26LS33AC 

2-11 

#tA9637AM 

UA9637AM 

2-961 

AM26S10C 

AM26S10C 

2-21 

/IA9638C 

UA9638C 

2-967 

AM26S11C 

AM26S11C 

2-21 

/tA9639AC 

UA9639C 

2-971 




/iA9640C 

AM26S10C 

2-21 

FAIRCHILD 

SUGGESTED 

PAGE 

^A9641C 

AM26S11C 

2-21 

Tl REPLACEMENT 

NO. 




/iA1488C 

SN75188 

2-225 

LTC 

SUGGESTED 

PAGE 

^A1489AC 

SN75189A 

2-231 

Tl REPLACEMENT 

NO. 

/iA1489C 

SN75189 

2-231 

LT1030 

LT1030 

2-37 

/iA26LS31C 

AM26LS31C 

2-3 




mA26LS32C 

AM26LS32AC 

2-11 

MOTOROLA 

SUGGESTED 

PAGE 

mA3486C 

MC3486 

2-59 

Tl REPLACEMENT 

NO. 

^A3487C 

MC3487 

2-65 

AM26LS31 

AM26LS31C 

2-3 

/iA55107AM 

SN55107A 

2-87 

AM26LS32 

AM26LS32AC 

2-11 

/iA55107BM 

SN55107B 

2-87 

MC1488 

SN75188 

2-225 

mA55108AM 

SN55108A 

2-87 

MC1489 

SN75189 

2-231 

^A55108M 

SN55108B 

2-87 

MC1489A 

SN75189A 

2-231 

/iA55110M 

SN55110A 

2-103 

MC26S10 

AM26S10C 

2-21 

mA55121M 

SN55121 

2-161 

MC26S11 

AM26S11C 

2-21 

^A55122M 

SN55122 

2-167 

MC3450 

MC3450 

2-47 

/iA75107AC 

SN75107A 

2-87 

MC3452 

MC3452 

2-47 

^A75108AC 

SN75108A 

2-87 

MC3453 

MC3453 

2-55 

/iA75108BC 

SN75108B 

2-87 

MC3481 

SN75ALS126 

2-251 

/iA75108C 

SN75107B 

2-87 

MC3485 

SN75ALS130 

2-257 

^A75110C 

SN75110A 

2-103 

MC3486 

MC3486 

2-59 

/iA75150C 

SN75150 

2-459 

MC3487 

MC3487 

2-65 

^A75154C 

SN75154 

2-477 

MC55107 

SN55107A 

2-87 

mA8T13C 

SN75121 

2-161 

MC55108 

SN55108A 

2-87 

I4A8T13M 

SN55121 

2-161 

MC75107 

SN75107A 

2-87 

/4A8T14C 

SN75122 

2-167 

MC75108 

SN75108A 

2-87 

^A8T14M 

SN55122 

2-167 

MC75125 

SN75125 

2-415 

/iA8T23C 

SN75123 

2-405 

MC75127 

SN75127 

2-415 

/iA8T24C 

SN75124 

2-409 

MC75128 

SN75128 

2-427 

/iA9614C 

SN75114 

2-129 

MC75129 

SN75129 

2-427 

/*A9614M 

SN55114 

2-129 

MC75140 

SN75140 

2-445 

/iA9615C 

SN75115 

2-137 

MCI 45406 

SN75C1406 

2-387 

/iA9615M 

SN55115 

2-137 

MC75S110 

SN75110A 

2-103 

MA96172C 

SN75172 

2-545 

SN75172 

SN75172 

2-545 

/iA96173C 

SN75173 

2-553 

SN75173 

SN75173 

2-553 

^A96174C 

SN75174 

2-561 

SN75174 

SN75174 

2-561 

/iA96175C 

SN75175 

2-569 

SN75175 

SN75175 

2-569 

/iA96176 

SN75176B 

2-327 

SN75176 

SN75176B 

2-327 

;iA96177 

SN75177B 

2-587 

SN75177 

SN75177B 

2-587 

/4A96178 

SN75178B 

2-587 

SN75178 

SN75178B 

2-587 
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DATA TRANSMISSION CIRCUITS 
CROSS-REFERENCE GUIDE 


NATIONAL 

SUGGESTED 

TI REPLACEMENT 

PAGE 

NO. 

DP8480 

DP8480 

2-29 

DP8481 

DP8481 

2-33 

DS1488 

SN75188 

2-225 

DS1489 

SN75189 

2-231 

DS1489A 

SN75189A 

2-231 

DS14C88 

SN75C188 

2-369 

DS14C89 

SN75C189 

2-817 

DS14C89 

SN75C189A 

2-817 

DS26LS31 

AM26LS31C 

2-3 

DS26LS32 

AM26LS32AC 

2-11 

DS26LS32M 

AM26LS32AM 

2-11 

DS26LS33C 

AM26LS33AC 

2-11 

DS26LS33M 

AM26LS33AM 

2-11 

DS26S10C 

AM26S10C 

2-21 

DS26S11C 

AM26S11C 

2-21 

DS3486 

MC3486 

2-59 

DS3487 

MC3487 

2-65 

DS3695 

TL3695 

2-867 

DS3893 

SN75ALS053 

2-639 

DS3896 

SN75ALS056 

2-647 

DS3897 

SN75ALS057 

2-647 

DS55107 

SN55107B 

2-87 

DS55108 

SN55108A 

2-87 

DS55109 

SN55109A 

2-103 

DS55110 

SN55110A 

2-103 

DS55113 

SN55113 

2-117 

DS55114 

SN55114 

2-129 

DS55115 

SN55115 

2-137 

DS55121 

SN55121 

2-161 

DS55122 

SN55122 

2-167 

DS75107 

SN75107B 

2-87 

DS75108 

SN75108B 

2-87 

DS75109 

SN75109A 

2-103 

DS75110 

SN75110A 

2-103 

DS75113 

SN75113 

2-117 

DS75114 

SN75114 

2-129 

DS75115 

SN75115 

2-137 

DS75121 

SN75121 

2-161 

DS75122 

SN75122 

2-167 

DS75123 

SN75123 

2-405 

DS75124 

SN75124 

2-409 

DS75125 

SN75125 

2-415 

DS75127 

SN75127 

2-415 

DS75128 

SN75128 

2-427 

DS75129 

SN75129 

2-427 

DS75150 

SN75150 

2-459 

DS75154 

SN75154 

2-477 

DS75207 

SN75207 

2-617 

DS75207 

SN75207B 

2-617 

DS75108 

SN75108B 

2-87 

DS7820A 

SN55182 

2-207 

DS78220 

SN55182 

2-207 

DS7830 

SN55183 

2-217 

DS8820 

SN75182 

2-207 

DS8820A 

SN75182 

2-207 

DS8830 

SN75183 

2-217 


SiGNETiCS 

SUGGESTED 

PAGE 

TI REPLACEMENT 

NO. 

8T125 

SN75125 

2-415 

8T126 

SN75ALS126 

2-251 

8T127 

SN75127 

2-415 

8T128 

SN75128 

2-427 

8T129 

SN75129 

2-427 

8T13 

SN75121 

2-161 

8T14 

SN75122 

2-167 

8T23 

SN75123 

2-405 

8T24 

SN75124 

2-409 

8T26 

N8T26 

2-81 

DM7820 

SN55182 

2-207 

DM7830 

SN55183 

2-217 

DM8820 

SN75182 

2-207 

DM8830 

SN75183 

2-217 

MC1488 

SN75188 

2-225 

MC1489 

SN75189 

2-231 

MC1489A 

SN75189A 

2-231 
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CONTROL CIRCUITS 
CROSS-REFERENCE GUIDE 


Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 

Texas Instruments makes no warranty as to the information furnished and the buyer assumes ail risk In the 
use thereof. No liability is assumed for damages resulting from the use of the information contained herein. 

Manufacturer's are arranged in alphabetical order. 


NATIONAL 

SUGGESTED 

Tl REPLACEMENT 

PAGE 

NO. 

NS16C450 

TL16C450 

2-879 

NS16450 

TL16C450 

2-879 

NS16550A 

TL16C550A 

2-925 

NS16C550A 

TL16C550A 


VLSI 

SUGGESTED 

PAGE 

TECHNOLOGY INC 

Tl REPLACEMENT 

NO. 

VL16C450 

TL16C450 

2-879 

VL16C451B 

TL16C451 

2-903 

VL16C452B 

TL16C452 

2-903 

VL16C550 

TL16C550A 

2-925 

WESTERN DIGITAL 

SUGGESTED 

Tl REPLACEMENT 

PAGE 

NO. 

WD8216C450 

TL16C450 

2-879 

WD8216C451 

TL16C451 

2-903 

WD8216C452 

TL16C452 

2-903 
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DISPLAY DRIVERS 
SELECTION GUIDE 


electroluminescent display drivers 


DESC. 

PRODUCT FEATURES 

DRIVERS 

PER 

PKG 

INPUT 

COMPATIBILITY 

POWER SUPPLY 

TYPE 

PKG 


• 225-V open-drain DMOS outputs 




SN55551 

FD 


• Serial-in, parallel-out architecture 




SN55552 


• 50-mA current sink output capability 




SN65551 



• Extremely low steady-state power 




SN65552 



consumption 




SN75551 

FN, N 


• Left side (SNXX551) and right side 




SN75552 


{SNXX552) drivers enhance circuit 

layout 

32 






• Monolithic BIDFET integrated circuits 




SN65557 


Row 

• Very low steady-state power 


CMOS 


SN65558 


DRIVERS 

consumption 


Vcci (logic) = 10.8 V 

SN75557 

FN 


• 300-mA output capability 

• High-voltage open-collector N-P-N 



to 15 V 

SN75558 



outputs 







• 225-V totem-pole BIDFET output 




SN55563A 

FJ 


structures 




SN55564A 


• 70-mA output source/sink capability 




SN65563A 



• Very low steady-state power 

34 



SN65564A 

FN 


consumption 



SN75563A 


• 3-state capabilities 

• Selectable open-source or open-drain 




SN75564A 



output 







• 60-V totem-pole BIDFET output 




SN55553 

FD 


structures 




SN55554 


• Serial-in, parallel-out architecture 




SN65553 



• 15-mA sink or source output 




SN65554 



capability 




SN75553 

FN, N 


• Top (SNXX553) and bottom 




SN75554 

COLUMN 

DRIVERS 

(SNXX5554) drivers enhance circuit 
layout 

32 

CMOS 

Vcci (logic) = 10.8 V 
to 15 V 




• 90-V output voltage swing capability 




SN65555 



• 15-mA output source and sink 




SN65556 



current capability 




SN75555 

FN, N 


• High-speed serially-shifted data input 

• Totem-pole outputs 

• Latches on all driver outputs 




SN75556 
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DISPLAY DRIVERS 
SELECTION GUIDE 


vacuum fluorescent display drivers 


DESC. 

PRODUCT FEATURES 

DRIVERS 

PER 

PKG 

INPUT 

COMPATIBILITY 

POWER SUPPLY 

TYPE 

PKG 

ANODE, 

GRID 

DRIVERS 

FOR 

SEGMENT 

OR DOT 

MATRIX 

FORMATS 

• Serial-in, parallel-out 

architecture 

• 60-V totem-pole outputs 

• 25-mA current source 

output capability 

• On-board latches 

12 

TTL 

Vcci (logic) = 5 V 
to 1 5 V, 

Vcc2 (display) = 0 
to 60 V 

SN65512B 

DW,N 

SN75512B 

All features same as 

SN65512B except: 

• 32 bits for large format 
displays 

32 

CMOS, 

TTL 

Vcci (logic) = 5 V 
to 15 V, 

Vcc2 (display) = 0 
to 130 V 

SN65518 

FN,N 

SN75518 

• Serial-in, parallel-out 

architecture 

• 60-V totem-pole outputs 

• 40-mA current source output 

• Improved direct replacement 

for UCN4810A and 

TL4810A 

10 

CMOS 

Vcci (logic) = 5 V 
to 1 5 V, 

Vcc2 (display) = 0 
to 60 V 

TL4810B 

DW,N 

TL4810BI 

• 70-V output voltage swing 
capability 

• Drives up to 20 lines 

• Direct replacement for 

Sprague UCN5812 

20 

TL5812 

FN,N 

TL5812I 


dc plasma and gas discharge display drivers 


DESC. 

PRODUCT FEATURES 

DRIVERS 

PER 

PKG 

INPUT 

COMPATIBILITY 

POWER SUPPLY 

TYPE 

PKG 

SCAN 

LINE 

DRIVERS 

• 180-V open drain parallel outputs 

• 220-mA parallel output sink current 

• Left side (SN751506) and right side 
(SN751516) drivers enhance circuit layout 

32 

CMOS 

Vcc (logic) = 4 V 
to 6 V 

SN751506 

FT 

SN751516 

DATA 

LINE 

DRIVERS 

• -120-V open collector P-N-P parallel 

outputs 

• Two parallel high-speed 16-bit shift registers 

• Latches on all driver outputs 

• Top (SN751508) and bottom {SN751518) 
drivers enhance circuit layout 

Vcc (logic) = 4.5 V 
to 5.5 V 

SN751508 

FT 

SN751518 
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DISPLAY DRIVERS 
SELECTION GUIDE 


ac plasma display drivers 


DESC. 

PRODUCT FEATURES 

DRIVERS 

PER 

PKG 

INPUT 

COMPATIBILITY 

POWER SUPPLY 

TYPE 

PKG 


• High-speed serial-in, 
parallel-out architecture 
(8 MHz) 

32 (8 bits with 1 

of 4 selectors) 


Vcci (logic) = 10.8 V 
to 13.2 V 

Vcc2 (display) = 0 

SN55500E 

FD, JD 


• Fast output transitions 



to 100 V 

SN65500E 



(150 ns typ) 




FN, N 

AXIS 

• 15-mA output current 
capability 


CMOS 


SN75500E 

DRIVERS 

• X-axis driver 







(SNXX500) 




SN55501E 

FD, JD 


• Y-axis driver 





(SNXX501) 

32 

32x1 






• Military temperature 
packages available 
(SN55500, SN55501) 



SN65501E 

FN, N 





SN75501E 
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DISPLAY DRIVERS 
CROSS-REFERENCE GUIDE 


Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 

Manufacturers are arranged in alphabetical order. 



SUGGESTED 

PAGE 

NO. 

GOULD/AMI 

Tl 


REPLACEMENT 

S4535 

SN75518 

3-55 


SUGGESTED 

PAGE 

NO. 

SILICONIX 

Tl 


REPLACEMENT 

SI9551 

SN75551 

3-63 

SI9552 

SN75552 

3-63 

SI9553 

SN75553 

3-73 

SI9554 

SN75554 

3-73 


SUGGESTED 

PAGE 

NO. 

SPRAGUE 

Tl 


REPLACEMENT 

UCN5810A 

TL4810B 

3-123 

UCN5812A 

TL5812 

3-129 

UCN5818A 

SN75518 

3-55 

UCN5851A 

SN75551 

3-63 

UCN5852A 

SN75552 

3-63 

UCN5853A 

SN75553 

3-73 

UCN5854A 

SN75554 

3-73 


SUGGESTED 

PAGE 

NO. 

SUPERTEX 

Tl 


REPLACEMENT 

HV51 

SN75551 

3-63 

HV52 

SN75552 

3-63 

HV53 

SN75553 

3-73 

HV54 

SN75554 

3-73 
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PERIPHERAL DRIVERSIACTUATORS 
SELECTION GUIDE 




TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL 

MOS 

TTUCMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS 

TTL,CMOS,PMOS 

25 V PMOS 

TTL,CMOS 

15 V MOS 

TTL 

TTL,CMOS 

TTL 

MOS 

TTL,5 V MOS 
TTL,5 V MOS 


SERIAL TO 
PARALLEL 
POWER CHIP 
INVERT W ENAB 
INVERT W ENAB 
INVERT W ENAB 
INVERT 
INVERT 
INVERT 
INVERT 
AND 
AND 
NAND 
OR 
NOR 

INVERT W ENAB 

INVERT 

INVERT 

INVERT 

INVERT 

INVERT 

INVERT W ENAB 
INVERT 


SN75437A NE 
SN75435 NE 
SN75438 NE 
ULN2064 NE 
ULN2066 NE 
ULN2068 NE 
ULN2074 NE 
TPIC2404 KN 
SN75446 D,P 
SN75447 D,P 
SN75448 D,P 
SN75449 D,P 
SN75436 NE 
ULN2001A D,N 
ULN2002A D,N 
ULN2003A D,N 
ULN2004A D,N 
ULN2005A D,N 
SN75439 NE 
ULN2065 NE 
ULN2067 NE 
ULN2069 NE 
ULN2075 NE 
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PERIPHERAL DRiVERS/ACTUATORS 
SELECTION GUIDE 


General-Purpose Drivers and Actuators (Continued) 


SWITCHING 

VOLTAGE 

MAX (V) 

OFF- 

STATE 

VOLTAGE 

MAX (V) 

OUTPUT 

CURRENT 

(mA) 

DRIVERS 

PER 

PACKAGE 

OUTPUT 

CLAMP 

DIODES 

INPUT 

CAPABILITY 

FUNCTION 

DELAY 

TIME 

TYP 

(ns) 

TYPE 

PKG 

PAGE 

55 

70 

300 

2 

NO 

TTL 

AND 

28 

SN75471 

D,P 

4-91 

55 

70 

300 

2 

NO 

TTL 

NAND 

38 

SN75472 

D,P 

4-91 

55 

70 

300 

2 

NO 

TTL 

OR 

28 

SN75473 

D,P 

4-91 

55 

70 

300 

2 

YES 

TTL,CMOS 

AND 

200 

SN75476 

D,P 

4-97 

55 

70 

300 

2 

YES 

TTL,CMOS 

NAND 

200 

SN75477 

D,P 

4-97 

55 

70 

300 

2 

YES 

TTL,CMOS 

OR 

200 

SN75478 

D,P 

4-97 

55 

70 

300 

2 

YES 

TTL,CMOS 

NOR 

200 

SN75479 

D,P 

4-97 

60 

60 

100 

4 

YES 

TTL,CMOS,MOS 

TELECOM RY DRV 

1000 

DS3680I 

D,J,N 

4-3 

60 

60 

1000 

4 

YES 

TTL,CMOS 

INVERT 


TPIC2406 

KN 

4-129 

60 

100 

350 

7 

YES 

TTL 

INVERT 

250 

SN75465 

D,N 

4-83 

60 

100 

350 

7 

YES 

TTL,CMOS,PMOS 

INVERT 

250 

SN75466 

D,N 

4-83 

60 

100 

350 

7 

YES 

25 V PMOS 

INVERT 

250 

SN75467 

D,N 

4-83 

60 

100 

350 

7 

YES 

TTL,CMOS 

INVERT 

250 

SN75468 

D,N 

4-83 

60 

100 

350 

7 

YES 

15 V MOS 

INVERT 

250 

SN75469 

D,N 

4-83 


Motor Drivers and Power Actuators 


SWITCHING 

VOLTAGE 

MAX (V) 

OFF- 

STATE 

VOLTAGE 

MAX (V) 

OUTPUT 

CURRENT 

(mA) 

DRIVERS 

PER 

PACKAGE 

OUTPUT 

CLAMP 

DIODES 

INPUT 

CAPABILITY 

FUNCTION 

DELAY 

TIME 

TYP 

(ns) 

TYPE 

PKG 

PAGE 

36 

36 

600 

4 

YES 

TTL 

HALF-H DRIVER 

600 

L293D 

NE 

4-11 

36 

36 

1000 

4 

NO 

TTL 

HALF-H DRIVER 

600 

L293 

NE 

4-7 

36 

36 

1000 

4 

YES 

TTL,CMOS 

HALF-H DRIVER 

600 

SN754410 

NE 

4-103 

36 

36 

1000 

4 

NO 

TTL,CMOS 

HALF-H DRIVER 

600 

SN754411 

NE 

4-109 

46 

46 

2000 

2 

NO 

TTL 

FULL-H DRIVER 


L298 

KV 

4-15 

46 

46 

2000 

2 

NO 

TTL 

FULL-H DRIVER 


TPIC0298 

JSY_ 

4-115 
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PERIPHERAL DRIVERSIACTUATORS 
CROSS-REFERENCE GUIDE 


Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 

Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 

Manufacturers are arranged in alphabetical order. 



SUGGESTED 

PAGE 

NO. 

FAIRCHILD 

Tl 


REPLACEMENT 

/iA75451 

SN75451B 

4-23 

)iiA75452 

SN75452B 

4-23 

fiA7B453 

SN75453B 

4-23 

/iA75454 

SN75454B 

4-23 

/iA75461 

SN75461 

4-31 

/itA75462 

SN75462 

4-31 

MC1412 

ULN2002A 

4-155 

MC1413 

ULN2003A 

4-155 

j[iA3680 

DS3680 

4-3 

fiA9665 

ULN2001A 

4-155 

AiA9666 

ULN2002A 

4-155 

/lA9667 

ULN2003A 

4-155 

ju,A9668 

ULN2004A 

4-155 

flA7547^ 

SN75471 

4-91 

/lA75472 

SN75472 

4-91 

)ttA75473 

SN75473 

4-91 - 


SUGGESTED 

PAGE 

NO. 

MOTOROLA 

Tl 


REPLACEMENT 

MC1411 

ULN2001A 

4-155 

MC1412 

ULN2002A 

4-155 

MC1413 

ULN2003A 

4-155 

MC1413T 

SN75468 

4-83 

MC1416 

ULN2004A 

4-155 

MC1471 

SN75476 

4-97 

MC1473 

SN75478 

4-97 

MC1474 

SN75479 

4-97 

SN75451B 

SN75451B 

4-23 

SN75452B 

SN75452B 

4-23 

SN75453B 

SN75453B 

4-23 

SN75454B 

SN75454B 

4-23 

ULN2001 

ULN2001A 

4-155 

ULN2002 

ULN2002A 

4-155 



SUGGESTED 

PAGE 

NO. 

MOTOROLA 

Tl 


REPLACEMENT 

ULN2003 

ULN2003A 

4-155 

ULN2004 

ULN2004A 

4-155 

ULN2064 

ULN2064 

4-163 

ULN2065 

ULN2065 

4-163 

ULN2066 

ULN2066 

4-163 

ULN2067 

ULN2067 

4-163 

ULN2068 

ULN2068 

4-169 

ULN2069 

ULN2069 

4-169 

ULN2074 

ULN2074 

4-175 

ULN2075 

ULN2075 

4-175 


SUGGESTED 

PAGE 

NO. 

NATIONAL 

Tl 


REPLACEMENT 

DS3611 

SN75471 

4-91 

DS3612 

SN75472 

4-91 

DS3613 

SN75473 

4-91 

DS3658 

SN75437A 

4-65 

DS3668 

SN75435 

4-59 

DS3680 

DS3680 

4-3 

DS75361 

SN75372 

4-39 

DS75365 

SN75374 

4-49 

DS75451 

SN75451B 

4-23 

DS75452 

SN75452B 

4-23 

DS75453 

SN75453B 

4-23 

DS75454 

SN75454B 

4-23 

DS75461 

SN75461 

4-31 

DS75462 

SN75462 

4-31 

DS75463 

SN75463 

4-31 

LM3611 

SN75471 

4-91 

LM3612 

SN75472 

4-91 

LM3613 

SN75473 

4-91 

LM75453 

SN75453B 

4-23 
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PERIPHERAL DRIVERSjACTUATORS 
CROSS-REFERENCE GUIDE 


RIFA 

SUGGESTED 

PAGE 

Tl 

NO. 


REPLACEMENT 

PBD352301 

ULN2001A 

4-155 

PBD352302 

ULN2004A 

4-155 

PBD352303 

ULN2003A 

4-155 

PBD352304 

ULN2002A 

4-155 

PBD352311 

SN75466 

4-83 

PBD352312 

SN75469 

4-83 

PBD352313 

SN75468 

4-83 

PBD352314 

SN75467 

4-83 


SUGGESTED 

PAGE 

NO. 

SGS-ATES 

Tl 


REPLACEMENT 

L201 

ULN2001A 

4-155 

L202 

ULN2002A 

4-155 

L203 

ULN2003A 

4-155 

L204 

ULN2004A 

4-155 

L293 

L293 

4-7 

L293 

SN754411'^ 

4-109 

L293D 

L293D 

4-11 

L293D 

SN754410t 

4-103 

L298 

L298 

4-15 

ULN2001 

ULN2001A 

4-155 

ULN2002 

ULN2002A 

4-155 

ULN2003 

ULN2003A 

4-155 

ULN2004 

ULN2004A 

4-155 

ULN2064 

ULN2064 

4-163 

ULN2065 

ULN2065 

4-163 

ULN2066 

ULN2066 

4-163 

ULN2067 

ULN2067 

4-163 

ULN2068 

ULN2068 

4-169 

ULN2069 

ULN2069 

4-169 

ULN2074 

ULN2074 

4-175 

ULN2075 

ULN2075 

4-175 

SILICON 

SUGGESTED 

Tl 

REPLACEMENT 

PAGE 

GENERAL 

NO. 

SG2001 

ULN2001A 

4-155 

SG2002 

ULN2002A 

4-155 

SG2003 

ULN2003A 

4-155 

SG2004 

ULN2004A 

4-155 

SG2022 

SN75467 

4-83 


SILICON 

SUGGESTED 

Tl 

REPLACEMENT 

PAGE 

GENERAL 

NO. 

SG2023 

SN75468 

4-83 

SG2024 

SN75469 

4-83 

SG75451 

SN75451B 

4-23 

SG75452 

SN75452B 

4-23 

SG75453 

SN75453B 

4-23 

SG75454 

SN75454B 

4-23 

SG75461 

SN75461 

4-31 

SG75462 

SN75462 

4-31 

SG75463 

SN75463 

4-31 

SG75473 

SN75473 

4-91 

SPRAGUE 

SUGGESTED 

Tl 

PAGE 


REPLACEMENT 

NO. 

UDN-2541 

SN75437A 

4-65 

UDN-3611 

SN75471 

4-91 

UDN-3612 

SN75472 

4-91 

UDN-3613 

SN75473 

4-91 

UDN-5711 

SN75476 

4-97 

UDN-5713 

SN75478 

4-97 

UDN-5714 

SN75479 

4-97 

UDN-5722 

SN75477 

4-97 

ULN-2001 

ULN2001A 

4-155 

ULN-2002 

ULN2002A 

4-155 

ULN-2003 

ULN2003A 

4-155 

ULN-2004 

ULN2004A 

4-155 

ULN-2005 

ULN2005A 

4-155 

ULN-2021 

SN75466 

4-83 

ULN-2022 

SN75467 

4-83 

ULN-2023 

SN75468 

4-83 

ULN-2024 

SN75469 

4-83 

ULN-2025 

SN75465 

4-83 

ULN-2064 

ULN2064 

4-163 

ULN-2065 

ULN2065 

4-163 

ULN-2066 

ULN2066 

4-163 

ULN-2067 

ULN2067 

4-163 

ULN-2068 

ULN2068 

4-169 

ULN-2069 

ULN2069 

4-169 

ULN-2074 

ULN2074 

2-175 

ULN-2075 

ULN2075 

2-175 


^Consult product data sheet for possible slight product differences. 
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PERIPHERAL DRIVERS/ACTUATORS 
CROSS-REFERENCE GUIDE 


UNITRODE 

SUGGESTED 

Tl 

REPLACEMENT 

PAGE 

NO. 

L293 

L293 

L293 

SN754411t 

4-7 

4-109 

L293D 

L293D 

4-11 

L293D 

SN754410t 

4-103 

L298 

L298 

4-15 


^Consult product data sheet for possible slight product differences. 
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AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


I * Meets EIA Standard RS-422-A 
I * Operates From a Single 5-V Supply 
I • TTL Compatible 

• Complementary Outputs 

• High Output Impedance in Power-Off 
Conditions 

• Complementary Output Enable Inputs 
description 

The AM26LS31C is a quadruple complementary- 
output line driver designed to meet the 
requirements of EIA Standard RS-422-A and 
Federal Standard 1020. The 3-state outputs have 
high-current capability for driving balanced lines 
such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in 
the power-off condition. The enable function is 
common to all four drivers and offers the choice of 
an active-high or active-low enable input. Low- 
power Schottky circuitry reduces power 
consumption without sacrificing speed. 

The AM26LS31C is characterized for operation 
from 0°C to 70°C. 

logic symbol^ 



t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and lEC 
Publication 617-12. 


D2433, JANUARY 1979-REVlSED MAY 1990 


D, J, OR N PACKAGE 
(TOP VIEW) 



FUNCTION TABLE (EACH DRIVER) 


INPUT 

A 

ENABLES 

G G 

OUTPUTS 

Y Z 

H 

H X 

H L 

L 

H X 

L H 

H 

X L 

H L 

L 

X L 

L H 

X 

L H 

Z Z 


H = high level 
L = low level 
X = irrelevant 
Z = high impedance (off) 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily Include testing of all 
parameters. 


Tfyaci 
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AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


logic diagram (positive logic) 
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AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) . 7 V 

Input voltage . 7 V 

Output off-state voltage . 5.5 V 

Continuous total dissipation . See Dissipation Rating Table 

Operating free-air temperature range . 0 to 70°C 

Storage temperature range .- 65 to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds; J package . 300°C 


Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260°C 

NOTE 1: All voltage values, except differential output voltage Vqd- s’’® with respect to network ground terminal. 

DISSIPATION RATING TABLE 


PACKAGE 

Ta s 25°C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25°C 

Ta = 70“C 
POWER RATING 

D 

950 mW 

7.6 mWrc 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mWrC 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|l 

0.8 

v 

High-level output current, Iqh 

-20 

mA 

Low-level output current, Iql 

20 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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AIVI26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VlK 

Input clamp voltage 

Vcc = 4.75 V, 

l| =- 18 mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = 4.75 V. 

IqH = - 20 mA 

2.5 

V 

VOL 

Low-level output voltage 

Vcc = 4.75 V, 

Iql = 20 mA 

0.5 

V 

loz 

Off-state (high-impedance-state) output current 

Vcc = 4.75 V 

Vq = 0.5 V 

-20 

pA 

Vq = 2.5 V 

20 

1| 

Input current at maximum input voltage 

Vcc = 5.25 V, 

< 

II 

< 

0.1 

mA 

l|H 

High-level input current 

Vcc = 5.25 V, 

V| = 2.7 V 

20 

pA 

l|L 

Low-level input current 

Vcc = 5.25 V, 

Vi = 0.4 V 


mA 

los 

Short-circuit output current^ 

Vcc = 5.25 V 

-30 


-150 

mA 

!CC 

Supply current 

Vcc = 5.25 V, 

All output disabled 


32 

80 

mA 


t All typical values are at Vcc = 5 V and Ta = 25°C. 

+ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

fPLH 

Propagation delay time, 
low-to-high-level output 




14 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

Cl = 30 pF, 

See Figure 1, 

SI and S2 open 

14 

20 

ns 

Output-to-output skew 




1 6 

ns 

tpZH 

Output enable time to high level 

Cl = 30 pF. 

Rl = 75 Q, 

See Figure 1 

25 

40 

ns 

tpZL 

Output enable time to low level 

Cl = 30 pF, 

RL=180 fi, 

See Figure 1 

37 

45 

ns 

tPHZ 

Output disable time from high level 

Cl = 10pF, 

See Figure 1, 

SI and S2 closed 

21 

30 

ns 

tPLZ 

Output disable time from low level 

23 

35 

ns 
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AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 



3V 

OV 


* VoL 


VOL 


PROPAGATION DELAY TIMES AND SKEW 



3V 


— OV 


-1.5 V 
VOL 


VOH 
-1.5 V 


VOLTAGE WAVEFORMS 
Test Point 


Vcc 



180 Q 


TEST CIRCUIT 


NOTES: A. All input pulses are supplied by generators having the following characteristics: PRR :s 1 MHz, Zq - 50 Q, t|- s 15 ns, and tf s 6 ns. 

B. When measuring propagation delay times and skew, switches SI and S2 are open. 

C. Each enable is tested separately. 

D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 
is for an output with internal conditions such that the output is high except when disabled by the output control. 

E. Cl includes probe and jig capacitance. 


Figure 1. Switching Times 
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- Output Voltage - V Vq- Output Voltage - 


AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


OUTPUT VOLTAGE 


vs 

ENABLE G INPUT VOLTAGE 


vs 

ENABLE G INPUT VOLTAGE 



V| - Enable G Input Voltage - V 


> 

I 







1 

— 

■a = 70°C 













.T 

A = 0°C 



A = 25° 

' — 

> 




_ 

= 5V 

= 470Q 






tOG 

SeeN 

round 
lote 2 

_ 1 

u 





0 12 3 

V| - Enable G Input Voltage - V 


Figure 2 

OUTPUT VOLTAGE 


vs 



0 12 3 

V| - Enable G Input Voltage - V 


Figure 3 


OUTPUT VOLTAGE 
vs 



0 12 3 

V| - Enable G Input Voltage - V 


Figure 4 Figure 5 

NOTES: 2. The A input is connected to Vqq during the testing of the Y outputs and to ground during testing of the Z outputs. 

3. The A input is connected to ground during the testing of the Y ouputs and to Vqq during the testing of the Z outputs. 


- Texas ^ 
Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-8 


















- Low-Level Output Voltage - V Vqj^ - High-Level Output Voltage - 


AIVI26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 




Vcc = 5 V 
See Note 2 

lOH = -2 

1 

20 mA 

— 



HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 


Vcc = 5.25 V 
/ Vcc = 5 V I 
Vcc = 4.75 V 


Ta = 25°C 
See Note 2 


Ta - Free-Air Temperature - °C 

Figure 6 

Iqh ~ High-Level Output Current - mA 
Figure 7 

LOW-LEVEL OUTPUT VOLTAGE 

VS 

FREE-AIR TEMPERATURE 

LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 




Vcc=5V 

Iql = 40 mA 
See Note 3 





1 

-1 

Ta = 

25°C 




I 


See Note 3 

_ ^ _ 




/ 

0.8 






/ 

0 6 







0 5 


Vcc = 4.75 V 








I 

/cc = 5.25 V 

0.4 







u.o 

0.2 














0.1 

n 








Ta - Free-AIr Temperature - °C 

Figure 8 


Iql “ Low-Level Output Current - mA 

Figure 9 


NOTES: 2. The A input is connected to Vqc during the testing of the Y outputs and to ground during testing of the Z outputs. 

3. The A input is connected to ground during the testing of the Y outputs and to Vqq during the testing of the Z outputs. 
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AM26LS31C 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


> 

I 

o 

O) 



Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


No Load 

Ta = 25°C 





Vcc = 5.25 V 


f Vcc = 5V 

/I Vcc = 4.75 V 












J 







0 12 3 

V| - Data Input Voltage - V 


> 

I 



Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


No Load 

Ta = 25X 




Ta = 70°c 

r 1 .. 

r . 1 

If Ta = 0'’C 

Ta = 25X — 

> 





. . J ^ 





0 12 3 

V| - Data Input Voltage - V 


Figure 10 


Figure 11 
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AM26LS32AC, AM26LS33Aa AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


AI\/I26LS32A Meets EIA Standards 
RS-422-A and RS-423-A 

AM26LS32A Has ± 7-V Common-Mode 
Range With ± 200-mV Sensitivity 

AM26LS33A Has ±15-V Common-Mode 
Range With ± 500 mV Sensitivity 

Input Hysteresis ... 50 mV Typical 
Operates From a Single 5-V Supply 
Low-Power Schottky Circuitry 


D2434, OCTOBER 1980-REVISED SEPTEMBER 1986 


AM26LS32AC. AM26LS33AC . . . D, J, OR N PACKAGE 
AM26LS32AM, AM26LS33AM . . . J PACKAGE 
(TOP VIEW) 


IB 

c 

1 


1A 

c 

2 

15 

1Y 

c 

3 

14 

G 

c 

4 

13 

2Y 

i: 

5 

12 

2A 

c 

6 

11 

2B 

c 

7 

10 

GND 

q 


9 


Dg 

I|3Y 


• 3-State Outputs 

• Complementary Output Enable Inputs 


AM26LS32AM, AM26LS33AM . . . FK PACKAGE 
(TOP VIEW) 


• Input Impedance . . . 12 kfi Min 

• Designed to Be Interchangeable With 
Advanced Micro Devices AM26LS32C and 
AM26LS33C 

description 

The AM26LS32A and AM26LS33A are 
quadruple line receivers for balanced and 
unbalanced digital data transmission. The enable 
function is common to all four receivers and 
offers a choice of active-high or active-low input. 
Three-state outputs permit connection directly 
to a bus-organized system. Fail-safe design 
ensures that if the Inputs are open, the outputs 
will always be high. 


u 

< cn u u m 

'r- T- 2 > ^ 



CQ Q O DO < 
^ Z Z CO 
O 


NC —No internal connection 


Compared to the AM26LS32C and the AM26LS33C, the AM26LS32A and AM26LS33A incorporate an 
additional stage of amplification to improve sensitivity. The Input impedance has been increased resulting 
in less loading of the bus line. The additional stage has increased propagation delay; however, this will 
not affect Interchangeability in most applications. 

The AM26LS32AC and AM26LS33AC are characterized for operation from 0°C to 70°C. The 
AM26LS32AM and the AM26LS33AM are characterized for operation over the full military temperature 
range of -55°C to 125°C. 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL 

ENABLES 




OUTPUT 

INPUT 

G G 



H X 

H 

V|D ^ VjH 

X L 

H 


H X 

? 

VtL ^ V|D < Vth 

X L 

? 


H X 

L 

—1 

h- 

> 

VI 

o 

> 

X L 

L 


L H 

Z 


H = high level, L = low level, X = irrelevant 
Z = high impedance (off), ? = indeterminate 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ , Copyright © 1986, Texas Instruments Incorporated 
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AM26LS32AC, AM26LS33AC. AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 



Texas 

Instruments 


2-12 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 











AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 




AM26LS32AC 

AM26LS32AM 

UNIT 



AM26LS33AC 

AM26LS33AM 

Supply voltage, V^c (see Note 1) 

7 

7 

V 

Input voltage, any differential input 

±25 

±25 

V 

Differential input voltage (see Note 2) 

±25 

±25 

V 

Continuous total power dissipation 

See Dissipation Rating Table 

Operating free-air temperature range 

0 to 70 

-55 to 125 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Lead temperature 1,6 mm (1/16 inch) 

from case for 10 seconds 

D or N package 

260 


°c 

Case temperature for 60 seconds 

FK package 


260 


Lead temperature 1,6 mm (1/16 inch) 

from case for 60 seconds 

J package 

300 

300 

_ 1 

°c 


NOTES; 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltage values are at the noninverting (A) input terminals with respect to the inverting (B) input terminals. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25 °C 

Ta = 70°c 
POWER RATING 

Ta = 125“C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (C-SUFFIX) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

J (M-SUFFIX) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 

- 


recommended operating conditions 



AM26LS32AC 

AM26LS33AC 

AM26LS32AM 

AM26LS33AM 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, V^q 

4.75 5 5.25 

4.5 5 5.5 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|i_ 

0.8 

0.8 

V 

Common-mode input voltage, V|q 

AM26LS32AC, AM26LS32AM 

±7 

±7 

V 

AM26LS33AC, AM26LS33AM 

±15 

±15 

High-level output current, Iqh 

-440 

-440 

/.A 

Low-level output current, Iql 

8 

8 

mA 

Operating free-air temperature, Ta 

0 70 

-55 125 

°C 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended ranges of Vcc^ V|Cr and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Differential input 

Vth 

high-threshold voltage 

Vq = * 0 H = -440 fiA 

AM26LS32A 

0.2 

V 

AM26LS33A 

0.5 

Differential input 

VjL 

low-threshold voltage 

Vo = 0.45 V, Iql = 8 mA 

AM26LS32A 

- 0 . 2 * 

V 

AM26LS33A 

-0.5* 

Vhvs Hysteresis, Vj 4 . - Vj_^ 


50 

mV 

ViK Enable input clamp voltage 

Vcc = min, l| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

Vcc = min, V|d = 1 V, 

V|(G) = 0-8 V, Iqh = -440 ^A 

'32AC, '33AC 

2.7 

V 

'32AM, '33AM 

2.5 

Vql Low-level output voltage 

Vcc = min, V|d = - 1 V, 

V|(G) = 0.8 V 

lOL = 4 mA 

0.4 

V 

•OL = 8 

0.45 

Off-state (high-impedance-state) 

•oz 

output current 

Vcc = max 

Vo = 2.4 V 

20 

fiA 

Vo = 0.4 V 

-20 

l| Line input current 

V| = 1 5 V, Other input at - 10 V to 15V 

1.2 

mA 

V| = - 15 V, Other input at -15V to 10V 

-1.7 

I|(EN) Enable input current 

V| = 5.5 V 

100 

mA 

l|H High-level enable current 

V| = 2.7 V 

20 

fiA 

l|l_ Low-level enable current 

V| = 0.4 V 

-0.36 

mA 

rj Input resistance 

V|c = -15V to 15 V, One input to AC ground 

12 15 

kSi 

IqS Short-circuit output current^ 

Vcc = max 

-15 -85 

mA 

•CC Supply current 

Vcc = MAX, All outputs disabled 

52 70 

mA 


^All typical values are at Vqq = 5 V, Ta = 25 °C, and V|c = 0. 

^The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold 
levels only. 

^Hysteresis is the difference between the positive-going input threshold voltage, Vj + , and the negative-going input threshold voltage, 
Vj _. See Figures 10 and 11. 

iNot more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Propagation delay time, low-to-high-level output 

Cl = 1 5 pF, 

See Figure 1 

20 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

22 

35 

ns 

*PZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 1 

17 

22 

ns 

tPZL 

Output enable time to low level 

20 

25 

ns 

*PHZ 

Output disable time from high level 

Cl = 5 pF, 

See Figure 1 

21 

30 

ns 

tPLZ 

Output disable time from low level 

30 

40 

ns 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



INPUT 


tPLH- 


OUTPUT 


-^tPHL 

-j. _ 


u - 

-/*1.3V 1.3V-V 

I 


S1 and S2 closed 


VOLTAGE WAVEFORMS FOR tpLH- tpHL 


-►I |4—<5ns —►! |4~:s5 ns 



VOLTAGE WAVEFORMS FOR tpHZ^ tpzH 


—►I |4-<5ns k-<5ns 



NOTES: 


A. Cl includes probe and jig capacitance. 

B. All diodes are 1N3064 or equivalent. 

C. Enable G is tested with G high; G is tested with G low. 


FIGURE 1 
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AIVI26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 



Vcc = 5.25 V 
Vcc = 5 V 


-10 -20 -30 -40 -50 

l 0 H“H' 9 ^*"Level Output Current—mA 

FIGURE 2 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 



5 10 15 20 25 30 

l 0 L~Low-Level Output Current —mA 

FIGURE 4 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


























































- Vcc 

' = 5 

V 






V|D 

= 0.2 V 





o 

z 

_ 1 

440 /< 

_ 1 

A 






10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature— °C 

FIGURE 3 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 





— 






















































1 

\/ 






vCC 

V|D 


3.2 V 






•OL 

= 8 mA 

_1 




-i 



10 20 30 40 50 60 70 8( 

Ta —Free-Air Temperature— °C 

FIGURE 5 








Vq —Output Voltage— 


AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 



1 1.5 2 2.5 

3 

0 

0.5 1 1.5 2 

Enable G Voltage—V 



Enable G Voltage—V 

FIGURE 6 



FIGURE 7 


OUTPUT VOLTAGE OUTPUT VOLTAGE 



® 2 2.5 3 0 0.5 1 1.5 2 2.5 3 

Enable G Voltage-V Enable G Voltage-V 

FIGURE 8 FIGURE 9 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


> 

I 

O) 

« 3 


O 

> 


AM26LS32A 
OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


Vcc = 5 
■lo - 0 

Ta = 25° 

V 



■ 



c 

r 

1 

r 

n 


Hi 






V|C 



c* 

- 

g 





1 

- / V 

1 

n. 

■ 



vt 

V1 

•+ 

+ 1 


Vt- 











■ 











■ 











■ 











■ 











■1 










-200-150-100-50 0 50 100 150 200 

V|D—Differential Input Voltage—mV 
FIGURE 10 


> 

I 


^ 3 


O 

I 

o 

> 


AM26LS33A 
OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


Vcc 

^ - 5 V 

lo = 0 

Ta = 2 

5°C 



IMMi 

"Ti~ 



V|C = 
15 V 



- 

15 

V 



0 

V 


















Vl 

!_ 



1 

Vt- 

LJ_i 



Vt- 

' i 




Vl 

■ + 



V 

r+ 



Vt + 




























_ 

1 










— 

— 



—I 

— 

— 

— 

— 

— 

— 



-200-150-100-50 0 50 100 150 200 

V|D—Differential Input Voltage —mV 
FIGURE 11 


INPUT CURRENT 
vs 


INPUT VOLTAGE 



V|—Input Voltage—V 
FIGURE 12 
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AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


APPLICATION INFORMATION 


% AM26LS31C ’A AM26LS32AC 



*Rj equals the characteristic impedance of the line. 

FIGURE 13. CIRCUIT WITH MULTIPLE RECEIVERS 
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Schottky Circuitry for High Speed, Typical 
Propagation Delay Time ... 12 ns 

Drivers Feature Open-Collector Outputs for 
Party-Line (Data Bus) Operation 

Driver Outputs Can Sink 100 mA at 0.8 V 
Maximum 


• P-N-P Inputs for Minimal Input Loading 

• Designed to Be Interchangeable With 
Advanced Micro Devices AM26S10 and 
AM26S11 


AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 


D2298, JANUARY 1977-REVISED MAY 1990 


AM26S10C, AM26S11C . . . D, J. OR N PACKAGE 
(TOP VIEW) 


GND 

IB 

1R 

ID 

2D 

2R 

2B 

GND 




Vcc 

4B 

4R 

4D 

S 

3D 

3R 

3B 


description 

The AM26S10 and AM26S11 are quadruple bus transceivers utilizing Schottky-diode-clamped transistors 
for high speed. The drivers feature open-collector outputs capable of sinking 100 mA at 0.8 V maximum. 
The driver and strobe inputs use p-n-p transistors to reduce the input loading. 

The driver of the AI\/I26S10 is inverting; the driver of the AM26S11 is noninverting. Each device has two 
ground connections for improved ground current-handling capability. For proper operation, the ground pins 
should be tied together. 

The AM26S10C and AM26S11C are characterized for operation over the temperature range of 0°C to 
70°C. 


AIVI26S10 
FUNCTION TABLE 
(TRANSMITTING) 


INPUTS 

OUTPUTS 

S D 

B R 

L H 

L L 

L H 

H L 


AM26S11 
FUNCTION TABLE 
(TRANSMITTING) 


INPUTS 

OUTPUTS 

S D 

B R 

L H 

L L 

H L 

L H 


AM26S10 AND AM26S11 
FUNCTION TABLE 
(RECEIVING) 


INPUTS 1 

OUTPUT 

S 

B 

D 

R 

H 

H 

X 

L 

H 

L 

X 

H 

H = 

high level, L = 

low level, X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 



vcc 


R 


GND 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1). -0.5 V to 7 V 

Driver or strobe input voltage range .. -0.5 V to 5.5 V 

Bus voltage range, driver output off. -0.5 V to 5.25 V 

Driver or strobe input current range. - 30 mA to 5 mA 

Driver output current. . 200 mA 

Receiver output current.. . 30 mA 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range... 0°C to 70°C 

Storage temperature range .. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260 °C 


NOTE 1: All voltage values are with respect to network ground terminals connected together. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25°C 

Ta » 70 °c 
POWER RATING 

D 

950 mW 

7.6 rr.W/°C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mw 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

D or S 

2 

V 

B 

2.25 

Low-level input voltage, V||_ 

D or S 

0.8 

V 

B 

1.75 

Receiver high-level output current, Iqh I 

-1 

mA 

Low-level output current, Iql 

Driver 

100 

mA 

Receiver 

20 

Operating free-air temperature, Ta | 

0 70 

°C 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage 

D or 

S 

Vcc = 4.75 V, l| = -18 mA 

-1.2 

V 

VqH High-level output voltage 

R 

Vcc = 4.75 V, V|H = 2 V, V|l = 0.8 V, 

Iqh = -1 nriA 

2.7 3.4 

V 

Vql Low-level output voltage 

R 

Vcc = 4.75 V, 

V|H = 2 V, 

V|L = 0.8 V 

Iql = 20 mA 

0.5 

V 

B 

Iql = 40 mA 

0.33 0.5 

•OL = 70 mA 

0.42 0.7 

Iql = 100 mA 

0.51 0.8 

•O(off) Off-state output current 

B 

V|H = 2 V, 

V|L = 0.8 V 

Vcc = 5.25 V, Vq = 0.8 V 

-50 

^A 

Vcc = 5.25 V, Vq = 4.5 V 

100 

Vcc =0, Vq = 4.5 V 

100 

l|(-l High-level input current 

D 

Vcc = 5.25 V, V| = 2.7 V 

30 


S 

20 

Input current at maximum 
l| 

input voltage 

D or 

S 

Vcc = 5.25 V, V| = 5.5 V 

100 

IxA 

1|L Low-level input current 

D 

Vcc = 5.25 V, V| = 0.4 V 

- 0.54 

mA 

S 

-0.36 

IqS Short-circuit output current^ 

R 

Vcc = 5.25 V 

1 

00 

CJ> 

o 

mA 

Icc Supply current 

Vcc = 5.25 V, Strobe at 0 V, No load. 

All driver outputs low 

45 70 

mA 

80 


^All typical values are at = 25 °C and Vqq = 5 V. 

*Not more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta == 25 °C 






TEST 

AM26S10 

AM26S11 

UNIT 



rnoM 

TO 

CONDITIONS 

MIN 

TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time, low-to-high-level output 


B 



10 

15 

12 

19 

ns 

tPHL 

Propagation delay time, high-to-low-level output 




10 

15 

12 

19 

tPLH 

Propagation delay time, low-to-high-level output 

S 

B 



14 

18 

15 

20 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 1 


13 

18 

14 

20 

^PLH 

Propagation delay time, low-to-high-level output 




10 

15 

10 

15 

ns 

tPHL 

Propagation delay time, high-to-low-level output 





10 

15 

10 

15 

£rLH_ 

Transition time, low-to-high-level output 


B 


4 

10 


4 10 

ns 

tTHL 

Transition time, high-to-low-level output 



2 

4 


2 4 
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AM26StOC, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


PULSE 
GENERATOR 
(See Note A) 


I- 

I AM26S11 


AM26S10 I driver 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 


APPLICATION INFORMATION 


STROBE STROBE STROBE 



100 (2 TRANSMISSION LINE 


FIGURE 2. PARTY-LINE SYSTEM 
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DP8480 

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 


• ECL Control Inputs 

• 3-State Outputs 

• 10K ECL Input Compatible 

• Package Options Include Plastic ''Small 
Outline" Package and Standard Plastic 
300-mil DIPS 

• Direct Replacement for National 
Semiconductor DP8480 


D3058, NOVEMBER 1987~REV1SED DECEMBER 1988 

D OR IM PACKAGE 
(TOP VIEW) 


veeL 

1 L 

J16 

J vcc 

DOC 

2 

15 

2 QO 

D1 C 

3 

14 

:qi 

D2[I 

4 

13 

U Q2 

D3 C 

5 

12 

D Q3 

D4C 

6 

11 

D Q4 

leC 

7 

10 


gndC 

8 

9 

U GND 


description 

This circuit translates ECL input levels to TTL output levels and provides an inverting transparent latch. 
The 3-state outputs are designed to drive highly capacitive loads. All inputs operate at ECL levels. 

If Latch Enal:^ (LE) Is low, the latches are transparent and the Q outputs follow the complement of the 
D inputs. If LE Is high, the outputs are latched. If output enable (OE) is high, the outputs are in the 
high-impedance state, as they are during power up and power down. 

The DP8480 is characterized for operation from 0°C to 75 °C. 


logic symbol*^ 


logic diagram 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 
(EACH LATCH/TRANSLATOR) 


M 

LE 

D 

Q 

H 

X 

X 

Z 

L 

L 

L 

H 

L 

L 

H 

L 

L 

H 

X 

Qo 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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DP8480 

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.... 

Supply voltage, Vee. 

Input voltage, Vj .. 

Output voltage, Vq. . 

Continuous total dissipation ..... 

Operating free-air temperature range ... 

Storage temperature range ... 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. . . . . 7 V 

... -8 V 
0 V to Vee 
... 5.5 V 


See Dissipation Rating Table 
........... 0°C to 75°C 

. --65°C to 150°C 

.... . 260°C 


DISSIPATION RATING TABLE 


DAPI^ 

Ta :S25°C 

DERATING FACTOR 

Ta - 75°C 

rMvriVMlJC 

POWER RATING 

ABOVE Ta ■“ 25 “C 

POWER RATING 

D 

950 mW 

7.6 mW/^C 

570 mW 

N 

1150 mW 

9.2 mW/°C 

690 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.5 5 5.5 

v 

Supply voltage, Vee 

-4.68 -5.20 -5.72 

v 

High-level input voltage, V|h 
( see Note 1) 

Ta = o^c 

-1145 -840 

mV 

Ta = 25°c 

-1105 -810 

Ta = 75°c 

-1045 -720 

Low-level input voltage, V|l 
( see Note 1) 

Ta = o°c 

-1870 -1490 


Ta = 25°c 

-1850 -1475 

Ta = 75^0 

-1830 -1450 

Pulse duration, LE low, t^^ (see Figure 1) 

5 

ns 

Setup time, data before LEt, tsu (see Figure 1) 

3 

ns 

Hold time, data after LEt, t^ (see Figure 1) 

3 

ns 

Operating free-air temperature, Ta 

0 75 

°C 


NOTE 1: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet 
for logic levels only. 


electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

VOH 

High-level output voltage 

'oh ~ - 10 mA 

Vcc-2 


VOL 

Low-level output voltage 

'OL =12 mA 

0.2 

0.5 

mm 

•iH 

High level input current 

V|H = V|H max 

75 

350 

H!9H 

•IL 

Low-level input current 

V|L = V|L min 

50 

85 

mA 

'OHS 

High-state short-circuit output current 

VoHS = 0' See Note 2 

-70 -150 

mA 

'OLS 

Low-state short-circuit output current 

VOLS = 2:5 V, See Note 2 

70 150 


•oz 

High-impedance state output current 

Vo = 0 to 5 V 

±1 

±50 


•cc 

Supply current from V^c 

Outputs open. Inputs = V|l 

16 

35 


'EE 

Supply current from Vee 

Outputs open. Inputs = V|l 

-30 

-50 

mA 


^Typical values are at Vqc = 5 V, Vee = -5.2 V, T/\ = 25°C. 

NOTE 2: During testing of loHS o*" ^OLS' output should be tested at a time and the current should be limited to a maximum 

of ±120 mA. 
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DP8480 

10K ECLTO-TTL LEVEL TRANSLATOR WITH LATCH 


switching characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER | 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

tpLH 

Propagation delay time, low-to-high-level output from LE input 


4 

10 

15 

ns 

tPHL 

Propagation delay time, high-to-low-level output from LE input 


4 

11 

15 

ns 

tPLH 

Propagation delay time, low-to-high-level output from D input 

Cl = 50 pF, 

3.5 

10 

15 

ns 

tPHL 

Propagation delay time, high-to-low-level output from D input 

See Figure 1 

3.5 

11 

15 

ns 

ten 

Output enable time from UE input 


6 

12 

25 

ns 

tdis 

Output disable time from OE input 


4.5 

8 

22 

ns 


^Typical values are at Vcc = 5 V, Vee = -5.2 V, = 25°C, and with all channels switched simultaneously. 
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DP8480 

10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 


PARAMETER MEASUREMENT INFORMATION 


7 V 



NOTE A: Cl includes probe and jig capacitance. 





OE 


Q 



-1.10 V 
-1.47 V 


M—N—tdis 

I 3.5 V 

Vqh - 0.3 SI CLOSED 

VqL -f 0.3 — ov 

SI OPEN 



k— ten— N 


-1.10 V 
-1.47 V 


_ SI CLOSED 
^ SI OPEN 


VOH 

VOL 


NOTE B: ECL input rise times and fall time are 2 ns ±0.2 ns from 20% to 80%. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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DP8481 

TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 


D3059, NOVEMBER 1987-REVISED AUGUST 1989 


• ECL Control Inputs 

• 10K ECL Compatible 

• Propagation Delay . . . 4 ns Typ 

• Package Options Include Plastic "Small 
Outline" Package and Standard Plastic 
300-mil DIPS 

• Direct Replacement for National 
Semiconductor DP8481 

description 

This circuit translates TTL input levels to ECL output levels and provides a 5-bit transparent latch. The 
outputs are gated by Output Enable (OE) and can be wire-OR connected. The Latch Enable (LE) and OE 
inputs are ECL. 

If Latch Enable (LE) is low, the latches are transparent and the Q outputs follow the complement of the 
D inputs. If LE is high, the outputs are latched. If Output Enable (OE) is low, the outputs are forced to the 
low level. 

The DP8481 is characterized for operation from 0°C to 75°C. 



logic symbol*^ 


logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


FUNCTION TABLE 
(EACH LATCH/TRANSLATOR) 


OE 

LE 

D 

Q 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

X 

Qo 

L 

X 

X 

L 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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DP8481 

TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 

Supply voltage, Vee. 

Input voltage, V|; OE or LE input. 

D inputs. 

Output current, Iq . 

Continuous total dissipation. 

Operating temperature range, Ta. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 7 V 

. -8V 

. 0 V to Vee 

. -1 V to 5.5 V 

. - 50 mA 

See Dissipation Rating Table 

. 0°C to 75°C 

. -65*^0 to 150°C 

. 260°C 


DISSIPATION RATING TABLE 



Ta <25°C 

DERATING FACTOR 

Ta = 750 c 


POWER RATING 

ABOVE Ta “ 25 °C 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

570 mW 

N 

1150 mW 

9.2 mW/°C 

690 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.5 5 5.5 

V 

Supply voltage, V^g 

-4.68 -5.20 -5.72 

V 

High-level input voltage, V|n (TTL-level D inputs) 

2 

v 

Low-level input voltage, V|l (TTL-level D inputs) 

0.8 

v 

High-level input voltage, V|h 
(ECL- level OE and LE inputs) 
(see Note 1) 

U 

o 

O 

II 

< 

h- 

-1145 -840 

mV 

Ta = 25 °C 

-1105 -810 

Ta = 75 °c 

-1045 -720 

Low-level input voltage, V|l 
(ECL- level OE and LE Inputs) 
(see Note 1) 

Ta = 0 °c 

-1870 -1490 

mV 

Ta = 25°C 

-1850 -1475 

Ta = 75°c 

-1830 -1450 

Pulse duration, LE low, t^ (see Figure 1) 

5 

ns 

Setup time, tsu 

Data before LEt (see Figure 1) 

5 

ns 

Data before OEt (see Note 2) (see Figure 1) 

5.5 

Hold time, data after LEt, th (see Figure 1) 

1 

ns 

Operating free-air temperature, Ta 

0 75 

°C 


NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet 
for logic levels only. 

2. This setup time applies when operating in the transparent mode (LE is low) and it is necessary that valid data be available 
at the output immediately after the outputs are enabled. 
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DP8481 

TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 


electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

D0-D4 

l| = -12 mA 

-0.8 -1.2 

V 

High-level input 

hH 

current 

D0-D4 

V| = 2.5 V 

1 40 

/.A 

OE, LE 

V| = -0.8 V 

200 

Low-level input 
l|L 

current 

D0-D4 

V| = 0.5 V 

-50 -200 

/iA 

OE,LE 

V| = -1.8 V 

150 

High-level output voltage 
(see Notes 1 and 3) 

Vee = -5.2 V, Ta = 0°C 

-1000 -840 

mV 

Vee = -5.2 V, Ta = 25 °C 

-960 -810 

Vee = -5.2 V, Ta = 75 °c 

-900 -720 

Critical high-level 

VqhC output voltage 

(see Notes 1 and 3) 

Vee = - 5.2 V, Ta = o°c 

-1020 

mV 

Vee = -5.2 V, Ta = 25°c 

-980 

Vee = -5-2 V, Ta = 75 °c 

-920 

Low-level output voltage 

Vni 

(see Notes 1 and 3) 

Vee = -5.2 V, Ta = o°c 

-1870 -1665 

mV 

Vee = -5.2 V, Ta = 25 °c 

-1850 -1650 

Vee = -5.2 V, Ta = 75°c 

-1830 -1625 

Critical low-level output 

Vni r 

voltage (see Notes 1 and 3) 

Vee = -5.2 V, Ta = o°c 

-1645 

mV 

Vee = -5.2 V, Ta = 25°c 

-1630 

Vee = -5.2 V, Ta = 75°c 

-1605 

ICC Supply current from Vqq 

Vcc = 5.5 V 

20 

mA 

IeE Supply current from V^e 

Vee = -5.7 V 

-90 

mA 


NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated one minimum, is used in this data 
sheet for logic levels only. 

3. Vqh and Vql are tested using the "outer-limit” values Vih max and V||_ min. The "critical" values VoHC ^nd VqlC 
tested using the "inner-limit" values Vj^ min and V|l max. The latter values ensure the noise margins of 1 55 mV high and 
125 mV low associated with 10K ECL. 


switching characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output from LE input 


1.5 

4 

6 

ns 

tPHL 

Propagation delay time, high-to-low-level output from LE input 


1.5 

4 

6 

ns 

tPLH 

Propagation delay time, low-to-high-level output from D input 

Rl = 50 Q to -2 V, 

2.5 

4 

7.5 

ns 

tPHL 

Propagation delay time, high-to-low-level output from D input 

See Figure 1 

2.5 

4 

7.5 

ns 

"^en 

Output enable time from OE input 


1 

3 

4 

ns 

^dis 

Output disable time from OE input 


1 

3 

4 

ns 


"^Typical values are at Vcc = 5 V, Vgg = -5.2 V, T/^ = 25 °C. 
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DP8481 

TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 


PARAMETER MEASUREMENT INFORMATION 



NOTE A: ECL input rise and fall times at OE and LE are 2 ns ±0.2 ns from 20% to 80%. TTL input rise and fall times at D inputs are 
3 ns maximum measured between 10% and 90%. 

FIGURE 1. SWITCHING TIME WAVEFORMS 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


I • Low Supply Voltage ... ±5Vto±15V 
I • Supply Current ... 500 jiiATyp 
I • Zero Supply Current When Shut Down 
' • Outputs Can Be Driven ± 30 V 

• Output Open When Off (3-State) 

• 10-mA Output Drive 

• Output of Several Devices Can Be Paralleled 

• Meets ANSI/EIA-232-D-1986 Specifications 
(Revision of EIA Std RS-232-C) 

• Designed to Be Interchangeable With Linear 
Technology LT1030 

description 

The LT1030 is an EIA-232 line driver that 
operates over a ±5"V to ±15-V supply voltage 
range on low supply current. The device can be 
shut down to zero supply current. Current-limiting 
fully protects the outputs from externally applied 
voltages of ±30 V. Since the output swings to 
within 200 mV of the positive supply and to within 
1 V of the negative supply, supply voltage 
requirements are minimized. 

A major advantage of the LT1030 is the high- 
impedance output state when the device is off or 
powered down. This feature allows several 
different drivers on the same bus. 

The device can be used as an EIA-232 driver, 
micropower interface, or level translator, among 
others. 

The LT1030 is characterized for operation from 
0°C to 70°C. 


D3297, APRIL 1989-REVISED JULY 1989 


LT1030 ... DORN PACKAGE 
(TOP VIEW) 

vcc - n vqq+ 

13 J STROBE 


INI d 2 
OUT1 [ 3 
ON/OFF [ 4 
IN2 [ 5 
OUT2 [ 6 
GND [ 7 


12 ;] 1N4 
11 H OUT4 
10 2 NC 
9 2 INS 
8 ] OUTS 


NC - No internal connection 


AVAILABLE OPTIONS 


Ta 

PACKAGE I 

SMALL OUTLINE 

(D) 

PLASTIC DIP 

(N) 

0°Cto70°C 

LT1030CD 

LT1030CN 


The D package is available taped and reeled. Add 
the suffix R to the device type (i.e., LT10S0CDR). 

logic symbol^ 



OUT1 

OUT2 

OUTS 

OUT4 


■^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


pin descriptions 


PIN 

NAME NO 

DESCRIPTION 

GND 7 

Ground pin. 

IN1,IN2, 2,5, 

INS, IN4 9, 12 

Logic inputs. Operate properly on TTL or CMOS levels. Output valid from V| = Vqq_ -h 2 V to 15 V. Connect to 

5 V when not used. 

ON/OFF 4 

j 

Shuts down entire circuit. Cannot be left open. For “normally on” operation, connect between 5 V and 10 V. If V|[_ 
is at or near 0.8 V, significant settling time may be required. 

OUT1, OUT2, 3, 6, 
OUTS, OUT 4 8, 11 

Line driver outputs. 

STROBE 13 

Forces all outputs low. Drive with 3 V. Strobe terminal input impedance is approximately 2 kQ to GND. Leave open 
when not used. 

-1- 

o 

o 

> 

Positive supply. 

1 

o 

o 

> 

Negative supply. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


logic diagram 



OUT1 

OUT2 

OUTS 

OUT4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vqq+ (see Note 1). 

Supply voltage range, Vqq_... 

Input voltage range, logi c inp uts. 

input voltage range, ON/OFF pin. 

Output voltage range (any output). 

Duration of output short-circuit at (or below) 25°C (to ±30 V, see Note 2) 

Continuous total dissipation.. 

Operating free-air temperature range, . 

Storage temperature range.. 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ... 


. 0 Vto 15 V 

. 0 Vto-15 V 

. VQQ„to25V 

. 0 Vto 12 V 

VCC+ - 30 V to Vqq_ + 30 V 

. unlimited 

. See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the GND terminal. 

2. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum 
dissipation rating is not exceeded. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25®C 

DERATING FACTOR 

Ta = 70 °c 

POWER RATING 

ABOVE Ta = 25^C 

POWER RATING 

D 

950 mW 

7.6 mW/X 

608 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN 

TYP MAX 

UNIT 

Supply voltage, Vqq+ 

5 

15 

V 

Supply voltage, Vqq_ 

-5 

-15 

V 

High-level input voltage, V|h (see Note 3) 

2 

15 

V 

Low-level input voltage, V(l (see Note 3) 

0.8 

V 

Operating free-air temperature, T^ 

0 

70 

°c 


NOTE 3: These V|h and Vn_ specifications apply only for inputs IN1-IN4. For operating levels for ON/OFF, see Figure 2. 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


electrical characteristics over operating free-air temperature range, Vqq-h = ±5Vto±15V (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP+ 

MAX 

UNIT 

VOM + 

Maximum positive peak 
output voltage swing 

Iq = -2 mA, 

Ta = 25°C 

< 

o 

o 

-1- 

< 1 

O w 

i 

p 

V 

Vqm- 

Maximum negative peak 
output voltage swing 

Iq = 2 mA, 

Ta = 25°C 

Vcc- + 0-9 
Vcc- 

+ 1.4 

V 

l|H 

High-level input current 

V| > 2 V. 

Ta = 25°C 

2 

20 

pA 

l|L 

Low-level input current 

V| < 0.8 V, 

Ta = 25°c 

10 

20 

pA 

l| 

ON/OFF terminal current 

V|= 0 

-0.1 

-10 

pA 

cn 

< 

30 

65 

'o 

Output current 

Ta = 25°C 

5 12 

mA 

'oz 

Off-state output current 

Vo = ±30 V, 

Ta = 25°c 

±2 

±100 

pA 

'cc 

Supply current (all outputs low) 

Vi > at 2.4 V, 

lo = 0 

500 

1000 

pA 

'CC(off) 

Off-state supply current 

ON/OFF at 0.4 V 

10 

pA 

ON/^at0.1 V 

10 

150 


operating characteristics, Vqq+ = ±5 Vto ±15 V,Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP+ 

MAX 

UNIT 

SR 

Driver slew rate 

R[_ = 3 kfi, C|_ = 51 pF 

4 

15 

30 

V/ps 


Mil typical values are at Vqq+ = ±12V, = 25°C. 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


MAXIMUM PEAK OUTPUT VOLTAGE SWING 


ON/OFF TERMINAL VOLTAGE 


vs vs 



Iq - Output Current - mA 


- Free-Air Temperature - °C 


FIGURE 1 

MAXIMUM PEAK OUTPUT VOLTAGE SWING 
vs 

FREE-AIR TEMPERATURE 



FIGURE 2 

ON/^ TERMINAL CURRENT 


vs 



0 2.5 5 7.5 10 12.5 15 

On/Off Terminal Voltage - V 

FIGURE 4 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 

OUTPUT CURRENT LIMIT OFF-STATE OUTPUT CURRENT 


vs 

FREE-AIR TEMPERATURE 



FIGURES 

OFF-STATE SUPPLY CURRENT 



Ta - Free-Air Temperature - °C 


VS 



25 30 35 40 45 50 55 60 65 70 

Ta - Free-Air Temperature - °C 

FIGURE 6 


SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 


4.5 

4 

< 

^ 3.5 

o 3 

3 

^ 2 5 

Ta = 

25°C 





















_ 







OUT! 

»UTSH 

IGH“ 

-- 

— 



ALI 

a. 

^ 2 
Ui 

i 1-5 

o 

1 

0.5 

n 




























ALL 

OUTP 

UTS L 

OW 


1 




c 

c 

C 



10 12.5 15 17.5 20 22.5 25 27.5 30 

|Vcc+ - Vcc-I “ Total Supply Voltage - V 


FIGURE 7 


FIGURE 8 
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LT1030 

QUAD LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 



FIGURE 9 


SLEW RATE 


vs 



0 10 20 30 40 50 60 70 

Ta - Free-Air Temperature - °C 

FIGURE 10 


TYPICAL APPLICATION DATA 


forward biasing the substrate 

As with other bipolar integrated circuits, forward biasing the substrate diode can cause problems. The LT1030 
will draw high current from Vqq+ to ground if the Vqq_ terminal is open-circuited or pulled above ground. 
If this is possible, connecting a diode from Vqq_ to ground will prevent the high-current state. Any low-cost 
diode can be used (see Figure 11). 


LT1030 




1 14 

1N4001 ^ 

r 




7 8 


FIGURE 11. CONNECTING A DIODE 
FROM Vcc- TO GROUND 
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MAX232 

DUAL EIA-232 DRIVER/RECEIVER 


I • Operates with Single 5-V Power Supply 
I • LinBiCMOS™ Process Technology 
I • Two Drivers and Two Receivers 
I • ±30-V Input Levels 

• Low Supply Current ... 8 mA Typ 

• Meets ANSI/EIA-232-D-1986 Specifications 
(Revision of EIA Standard RS>232-C) 

• Designed to be Interchangeable with Maxim 
MAX232 

• Applications 

— EiA-232 Interface 
— Battery-Powered Systems 
— Terminals 
— Modems 
— Computers 

description 

The MAX232 is a dual driver/receiver that 
includes a capacitive voltage generator to supply 
EIA-232 voltage levels from a single 5-V supply. 
Each receiver converts EIA-232 inputs to 5-V 
TTL/CMOS levels. These receivers have a typical 
threshold of 1.3 V and a typical hysteresis 
of 0.5 V, and can accept ±30-V Inputs. Each 
driver converts TTL/CMOS Input levels into 
EIA-232 levels. The driver, receiver, and voltage- 
generator functions are available as cells in the 
Texas Instruments LinASIC™ library. 


D3120, FEBRUARY 1989-REVISED JUNE 1989 


D OR N PACKAGE 
(TOP VIEW) 

Cl + Vcc 

VS+C2 ibDgnd 
C1-E3 uDtiout 

C2+[l4 isURIIN 
C2-C5 12I]R10UT 

Vs- He iOtiin 
T20UT(l7 ioI|T 2IN 
R2IN[l8 QM R20UT 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Input supply voltage, Vcc ^see Note 1). 

Positive output supply voltage. Vs + . 

Negative output supply voltage. Vs- . 

Input voltage range: Driver. 

Receiver. 

Output voltage range: T10UT, T20UT . 

R10UT, R20UT. 

Short-circuit duration: Vs 4 -.. 

Vs-. 

T10UT, T20UT. 

Operating free-air temperature range. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. -0.3 V to 6 V 

. Vcc -0.3 V to 15 V 

. 0.3 V to -15 V 

. -0.3 V to Vcc + 0.3 V 

. ±30 V 

Vs- - 0.3 V to Vs + ± 0.3 V 

. -0.3 V to Vcc + 0.3 V 

. 30 s 

. 30 s 

... unlimited 

. 0°C to 70°C 

.-65°C to 150°C 

. 260°C 


NOTE 1: All voltage values are with respect to network ground terminal. 


LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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MAX232 

DUAL EIA-232 DRiVER/RECEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.5 5 5.5 

V 

High-level input voltage, V(h (TIIN, T2IN) 

2 

V 

Low-level input voltage, V||_ (TIIN, T2IN) 

0.8 

V 

Receiver input voltage, RUN, R2IN 

±30 

V 

Operating free-air temperature, 

o 

o 

°c 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 


PARAMATER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

VOH 

High-level output voltage 

T10UT, T20UT 

Rl = 3 kfi to GND 

5 

7 



R10UT, R20UT 

•oh = -1 mA 

3.5 


VOL 

Low-level output voltage ^ 

T10UT, T20UT 

Rl = 3 kO to GND 


-7 

-5 


R10UT, R20UT 

•OL == 3.2 mA 

0.4 


Vt+ 

Receiver positive-going input 
threshold voltage 

RUN, R2IN 

Vcc = 5 V, Ta = 25°C 


1.7 

2.4 

V 

Vt- 

Receiver negative-going input 
threshold voltage 

RUN, R2IN 

Vcc = 5 V, Ta = 25«C 

0.8 

1.2 


V 

Vhvs 

Input hysteresis 

RUN, R2IN 

Vcc = 5 V 

0.2 

0.5 

1 

kO 

rj 

Receiver input resistance 

RUN, R2IN 

Vcc = 5 V, Ta = 25°C 

3 

5 

7 

kO 

ro 

Output resistance 

T10UT, T20UT 

Vs+ = Vs- = 0, Vo = ±2 V 

300 

Q 

•os^ 

Short-circuit output current 

T10UT, T20UT 

Vcc = 5.5 V, Vo = 0 

±10 

mA 

•is 

Short-circuit input current 

TUN, T2IN 

< 

II 

o 

200 


'cc 

Supply current 


Vcc “ 5.5 V, All outputs open, 

Ta = 250 c 


8 

10 

mA 


^All typical values are at Vqq = 5 V, = 25 °C. 

^The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels only. 

§Not more than one output should be shorted at a time. 


switching characteristics, Vcc * 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH(R) 

Receiver propagation delay time, 
low-to-high-level output 

See Figure 2 

500 

ns 

tPHL(R) 

Receiver propagation delay time, 
high-to-low-level output 

See Figure 2 

500 

ns 

SR 

Driver slew rate 

Rl = 3 kQ to 7 kfl. See Figure 3 

30 

yiiis 

SR(tr) 

Driver transition region 

slew rate 

See Figure 4 

3 

V//iS 
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MAX232 

DUAL EIA-232 DRIVER/RECEIVER 


TYPICAL APPLICATION DATA 


( 1 ) 




(3) 


(4) 


1 fiF (5) 


FROM 
CMOS OR 
TTL 


TO CMOS 
OR TTL 


111 ) 


( 10 ) 


( 12 ) 


. (9) 


Cl + 
Cl - 
C2 + 
C2- 


+ 5 V 

I (16) 


Vcc 

2Vcc -1.5 V 

-2Vcc +15 V 


0 V 


U 


( 2 ) 


^ 1 fiF 
-► +8.5 V 


+‘X 


-8.5 V 


1 fiF 


(14) 


EIA-232 OUTPUT 




(7) 


EIA-232 OUTPUT 


(13) 

- EIA-232 INPUT 


( 8 ) 


EIA-232 INPUT 


I (15) 

GND 

FIGURE 1. TYPICAL OPERATING CIRCUIT 


PARAMETER MEASUREMENT INFORMATION 


Vcc 



<10 ns—M 

! I 


OUTPUT 


U- 


s 10 ns 


iMDi IT 1j/90% 90%^ 

10%J ^^Q°^° 50%js [_ioo/o 


\4 -500 ns- 

IPHL—N—M 


_ I 

1.5 v\_ 


W—-tPLH 


1.5 V 


I 


3 V 


0 V 


VOH 

VOL 


NOTES: A. The pulse generator has the following characteristics: Zout = 50 0, Duty Cycle <50%. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 2. RECEIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpLH MEASUREMENT 


Tfxas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-45 









MAX232 

DUAL EIA-232 DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


PULSE 
GENERATOR 
ISEE NOTE A) 


TUN 

OR 

T2IN 




T10UT 

OR 

T20UT 


rl: 


EIA-232 

OUTPUT 


Cl « 10 pF 
(SEE NOTE B) 


TEST CIRCUIT 


,s-^| |4- 



90% 90% 

50% 50% 


5 fis- 


tPHL-W-X 
I 


-►I |4-<10ns 

V->|— IPLH 

I 


^10% 


OUTPUT 


-=|r 90% j jr 

l \.10% 10%./ I 


^[■90% 

^10% 10%.J < 

\ I 

tTHL-H W- -►I W-tTLH 


3 V 
0 V 

VOH 


- VoL 


0.8 (VoH - VoL) 0.8 (Vql ' Voh) 

: - Qf - 

ITLH tTHL 

WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: = 50 fl, Duty Cycle <50%. 

B. Cl includes probe and jig capacitance. 

FIGURE 3. DRIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpLH MEASUREMENT {5-^s INPUT) 


PULSE 


GENERATOR 


(SEE NOTE A) 




3 kQ . 


TEST CIRCUIT 


EIA-232 
" OUTPUT 


Cl * 2.5 nF 


s10ns->l k- 


14-<10ns 


, ,7^90% 90^^ 

^1.5 V 1,5 


-20 MS-^ 


OUTPUT 


tTHL-^ 14- 


-ITLH 


VoH 

VOL 


SR 


6 V 


tTHL or tjLH 
WAVEFORMS 

NOTE A; The pulse generator has the following characteristics: ZquT = ^^ty Cycle <50% 

FIGURE 4. TEST CIRCUIT AND WAVEFORMS FOR tTHL AND tjLH MEASUREMENT (20-/ts INPUT) 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


f # Four Independent Receivers with Common 
Enable Input 

• High Input Sensitivity ... 25 mV Max 
• High Input Impedance 
• MC3450 has Three-State Outputs 
• MC3452 has Open-Collector Outputs 

• Glitch-Free Power-Up/Power-Down 
Operation 

description 

The MC3450 and MC3452 are quadruple 
differential line receivers designed for use in 
balanced and unbalanced digital data 
transmission. The MC3450 and MC3452 are the 
same except that the MC3450 has three-state 
ouputs whereas the MC3452 has open-collector 
outputs, which permit the wire-AND function 
with similar output devices. Three-state and 
open-collector outputs permit connection 
directly to a bus-organized system. 

The MC3450 and MC3452 are designed for 
optimum performance when used with either the 
MC3453 quadruple differential line driver or 
SN75109A, SN75110A, and SN75112 dual 
differential drivers. 

The l\/IC3450 and MC3452 are characterized for 
operation from 0°C to 70°C. 

logic symbols'*' 


D3006, FEBRUARY 1986-REVISED OCTOBER 1986 


D. J. OR N PACKAGE 
(TOP VIEW) 


ibC 

TT 

Jl6 

D vcc-F 

iaC 

2 

15 

u 4B 

iyC 

3 

14 

H 4A 

EN C 

4 

13 

D 4Y 

2YII 

5 

12 

H vcc- 

2AE 

6 

11 

H 3Y 

2BC 

7 

10 

J 3A 

gndC 

8 

9 

H 3B 


FUNCTION TABLE 


DIFFERENTIAL INPUTS 

A-B 

ENABLE 

EN 

OUTPUT 

Y 

V|D > 25 mV 

L 

H 

-25 mV < V|D < 25 mV 

L 

? 

V|Q < 25 mV 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
Z = impedance (off) 


MC3450 MC3452 



These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1986, Texas Instruments Incorporated 

Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-47 






MC3450. MC3452 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 









IVIC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 7 V 

Supply voltage, VcC- . -7V 

Differential input voltage (see Note 2) . ±6 V 

Common-mode input voltage (see Note 3). ±5 V 

Enable input voltage. 5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4): 

D package . 950 mW 

J package. 1025 mW 

N package . 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . . . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 
In the J package, I\/1C3450 and MC3452 chips are glass mounted. 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Supply voltage, VcC-f 

4.75 

5 5.25 

V 

Supply voltage, VcC- 

-4.75 

-5 -5.25 

V 

High-level enable input voltage, V|[-| 

2 

V 

Low-level enable input voltage, V||_ 

0.8 

V 

Low-level output current, Iqi_ 

-16 

mA 

Differential input voltage, V|d (see Note 5) 

-5^ 

5 

V 

Common-mode input voltage, V|q (see Note 5) 

-3t 

3 

V 

Input voltage range, any differential input to ground 

-51' 

3 

V 

Operating free-air temperature, T^ 

0 

70 

°C 


^ The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage. 

NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1. 


RECOMMENDED COMBINATIONS OF INPUT VOLTAGES 



5 I I t t t I I I 

54-3-2-1 0 1 2 3 

Input B to Ground Voltage—V 


FIGURE 1 
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MC3450, MC3452 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, Vcc ± * ± 5.25 V 
(unless otherwise noted) 



TEST CONDITIONS 

MC3450 

MC3452 

my 

MiN TYPt MAX 

MIN TYP* MAX 


A inputs 

V|0 = -2 V 

30 75 

30 75 

D 

B inputs 

V|D = -2 V 

30 75 

30 75 

EN 

V|H = 2.4 V 

40 

40 

/.A 

V|H = 5.25 V 


ibhhhhdi 

mA 

Low-level 

l|L 

input current 

A inputs 

ViD = 2 V 

-10 

-10 

IBI 

B inputs 

V|D = 2 V 

-10 

-10 

EN 

V|i_ = 0.4 V 

-1.6 

-1.6 

IS3SI 

High-level output 

VoH 

voltage 

VCC± = ±4.75 V, ViD = 25 mV, 

EN at 0.8 V, lOH = “400 iiA, 

V|C = -3 V to 3 V 

2.4 


V 

High-level output 

•oh 

current 

VCC± = ±4.75 V, Vqh = 5.25 V 


250 

/iA 

Low-level output 

Vql 

voltage 

VCC± = ±4.75 V, V|D = -25 mV, 

EN at 2 V, Iql = 16 mA, 

V|c = -3 V to 3 V 

0.5 

0.5 

V 

High-impedance-state 

•oz 

output current 

______ 

40 



Vq = 0.4 V 

-40 


Short-circuit 
output current* 

V|D = 25 mV, Vq = 0, 

EN at 0.8 V 

-18 -70 


mA 

Supply current from 
CCH-f VcC + , outputs high 


60 

60 

mA 

Supply current from 
•CCH- Vqc-' outputs high 


-30 

-30 

mA 


^All typical values are at Vqc+ = 5 V, \/cC- ^ -5 V, T/^ = 25 °C. 
^Not more one output should be shorted at a time. 


switching characteristics, Vcc± = ±5 V, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MC3450 

MC3452 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

tPLH 

A and B 

Y 

Cl = 50 pF, See Figure 2 

17 25 


ns 

Cl = 15 pF, See Figure 2 


19 25 

tPHL 

A and B 

Y 

Cl = 50 pF, See Figure 2 

17 25 


ns 

Cl = 15 pF, See Figure 2 


19 25 

tPZH 

EN 

Y 

Cl = 50 pF, See Figure 2 

21 


ns 

tPZL 

EN 

Y 

27 


tPHZ 

EN 

Y 

Cl = 15 pF, See Figure 3 

18 


ns 

tPLZ 

EN 

Y 

29 


tpLH 

EN 

Y 

Cl = 15 pF, See Figure 4 


25 

ns 

tPHL 

EN 

Y 

Cl = 15 pF, See Figure 4 


25 

ns 


^All typical values are at VcC 4 - = 5 V, Vcc- = -5 V, T/\ = 25 °C. 
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MC3450, IVIC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


OUTPUT 



TEST CIRCUIT 



FOR 

IVIC3450 
(SEE NOTE C) 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, tp < 6 ns, 
tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES 
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MC3450, MC3452 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 



TEST CIRCUIT 




VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, tf < 6 ns, 
tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

FIGURE 3. MC3450 ENABLE AND DISABLE TIMES 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


NOTES: 


5 V 



TEST CIRCUIT 


ENABLE 


OUTPUT 



VOLTAGE WAVEFORMS 

A. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, duty cycle = 50%, t^ < 6 ns, 
tf < 6 ns. 

B. Ci_ includes probe and jig capacitance. 

FIGURE 4. MC3452 PROPAGATION DELAY TIMES FROM ENABLE 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-53 







2-54 



MC3453 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


• Similar to a Dual Version of SIM75110A Line 
Driver 

• Improved Stability Over Supply Voltage and 
Temperature Ranges 

• Constant-Current Outputs 

• High Output Impedance 

• High Common-Mode Output Voltage Range 
(-3 V to 10 V) 

• Glitch-Free Power-Up/Power-Down 
Operation 

• TTL Input Compatibility 

• Common Enable Circuit 

• Designed to be interchangeable with 
Motorola MC3453 


description 

The MC3453 features four line drivers with a 
common enable input. When the enable input is 
high, a constant output current is switched 
between each pair of output terminals in 
response to the logic level at that channel's 
input. When the enable is low, all channel 
outputs are nonconductive (transistors biased to 
cutoff). This minimizes loading in party-line 
systems where a large number of drivers share 
the same line. 

The driver outputs have a common-mode voltage 
range of -3 volts to 10 volts, allowing common¬ 
mode voltages on the line without affecting 
driver performance. 

All outputs should be maintained within the 
recommended common-mode output voltage 
range to ensure that the channels do not interact 
with each other. To minimize power dissipation, 
all unused outputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested at 2 volts for high-logic-level Input 
conditions and 0.8 volt for low-logic-level input 
conditions. These tests guarantee 400 millivolts 
of noise margin when interfaced with Series 
54/74 TTL. 

The MC3453 is characterized for operation from 
0°C to 70°C. 


D3000, FEBRUARY 1986-REVISED JULY 1990 


D, J, OR ISI 

DUAL-IIM-LINE PACKAGE 
(TOP VIEW) 



L = low logic level 
H = high logic level 


logic symbol 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluue testing of ail parameters. 
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MC3453 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 
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MC3453 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 7V 

Supply voltage, VcC- . -7V 

Input voltage (any input) . 5.5 V 

Output voltage range (any output). -5Vto12V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package . 950 mW 

J package. 1025 mW 

N package . 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package. 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70 °C at the rate of 7.6 mW/°C, derate 
the J package to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70°C at the rate of 9.2 
mW/°C. In the J package the MC3453 is glass mounted. 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Supply voltage, Vqc-f 

4.75 

5 5.25 

V 

Supply voltage, ^CC- 

-4.75 

-5 -5.25 

V 

High-level input voltage, V||-| 

2 

5.5 

V 

Low-level input voltage, V|l 

0 

0.8 

V 

Common-mode output voltage range 

VoCR-f 

0 

10 

v 

VOCR- 

0 

-3 

V 

Operating free-air temperature, | 

0 

70 



electrical characteristics over recommended operating free-air temperature range, Vcc-F = 5.25 V, 
VcC- = ”5.25 V (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -12 mA 


-0.9 

- 1.5 

V 

'O(on) 

On-state output current 

Vcc-F = 5.25 V, 

Vcc- = -5.25 V 


11 

15 

mA 

Vcc+ = 4.75 V, 

Vcc- = - 4.75 V 

6.5 

11 


•O(off) 

Off-state output current 

Vcc+ = 4.75 V, 

Vcc- = -4.75 V, Vq = 10 V 

100 

HA 

l|H 

High-level input current 

Vi = 2.4 V 

40 

liA 

V| = 5.25 V 

1 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-1.6 

mA 

icc + 

Supply current from Vqc + 

A inputs at 0.4 V 

Enable at 2 V 


33 

50 

mA 

Enable at 0.4 V 


33 

50 

'cc- 

Supply current from Vcc- 

A inputs at 0.4 V 

Enable at 2 V 


-68 

-90 

mA 

Enable at 0.4 V 


-31 

-40 


^All typical values are at V0c+ = 5 V, VcC- = -5 V, and T/\ = 25 °C. 
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MC3453 

QUADRUPLE LINE DRIVER WITH COMMDN ENABLE 


switching characteristics, Vcc+ = 5 V, VcC- = -5 V, Rl = 50 fl. Cl = 40 pF, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

A 

Y or Z 


9 

15 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

A 

Y or Z 

See Figure 1 

7 

15 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

Enable 

Y or Z 

14 

25 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Enable 

Y or Z 


15 

25 

ns 


PARAMETER MEASUREMENT INFORMATfON 




VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zq = 50 t^ = tf = 10 ±5 ns, twi = 200 ns, PRR < 1 MHz, 
tw2 ^ Ais, PRR < 500 kHz. 

B. Cl includes probe and jig capacitance. 


FIGURE 1. PROPAGATION DELAY TIMES 
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MC3486 

QUADRUPLE LINE RECEIVER WITH 3 STATE OUTPUT 


■ • Meets EIA Standards RS-422-A and 

■ RS423-A and Federal Standards 1020 and 

I 1030 

I • 3-State, TTL-CompatIble Outputs 
^ • Fast Transition Times 

• Operates from Single 5-V Supply 

• Designed to be Interchangeable with 
Motorola MC3486 

description 

The MC3486 is a monolithic quadruple 
differential line receiver designed to meet the 
specifications of EIA Standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 
1030. The MC3486 offers four independent 
differential-input line receivers that have TTL- 
compatible outputs. The outputs utilize 3-state 
circuitry to provide a high-impedance state at 
any output when the appropriate output enable 
is at a low logic level. 

The MC3486 is designed for optimum 
performance when used with the MC3487 
quadruple differential line driver. It is supplied in 
a 16-pin package and operates from a single 5-V 
supply. 

The MC3486 is characterized for operation from 
0°C to 70°C. 

logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


D2434, JUNE 1980-REVISED SEPTEMBER 1986 

D. J OR ISI PACKAGE 
(TOP VIEW) 


iBd 

TT 


H Vcc 

iaC 

2 

15 

J4B 

iyC 

3 

14 

Il4A 

1,2EN[I 

4 

13 

D4Y 

2YC 

5 

12 

I|3,4EN 

2aE 

6 

11 

D3Y 

2b1I 

7 

10 

D3A 

gndC 

8 

9 

I|3B 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS 

A-B 

ENABLE 

OUTPUT 

Y 

ViD > 0.2 V 

H 

H 

-0.2 V < V|D < 0.2 V 

H 

? 

ViD < -0.2 V 

H 

L 

Irrelevant 

L 

Z 


H = high level, L = low level, Z = high-impedance 
(off), ? = indeterminate 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1986, Texas Instruments Incorporated 
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MC3486 

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 8 V 

Input voltage, A or B inputs.. ± 15 V 

Differential input voltage (see Note 2) .. ±25 V 

Enable input voltage.... 8 V 

Low-level output current . 50 mA 

Continuous total power dissipation . .. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds; D or N package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 


NOTES: 1. All voltage values, except differential-input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta :£ 25 °C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25 °C 

Ta = 70^0 
POWER RATING 

D 

950 mW 

7.6 mW/oC 

608 mW 

J 

1025 mW 

8.2 mW/oC 

656 mW 

N 

1150 mW 

9.2 mW/oC 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

Common-mode input voltage, V|c 

±7 

V 

Differential input voltage, V|d 

±6 

V 

High-level enable input voltage, V||-i 

2 

V 

Low-level enable input voltage, Vil 

0.8 

V 

Operating free-air temperature, Ta 

0 70 

°c 
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MC3486 

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Vji-i Differential-input high-threshold voltage 

Vo = 2.7 V, Iq = -0.4 mA 

0.2 

V 

VjL Differential-input low-threshold voltage 

Vo = 0.5 V, lo = 8 mA 

-0.2^ 

V 

V(K Enable-input clamp voltage 

l| = -10 mA 

-1.5 

V 

VoH High-level output voltage 

V|D = 0.4 V, lo = -0.4 mA, 

See Note 3 and Figure 1 

2.7 

V 

Vql Low-level output voltage 

V|D = -0.4 V, lo = 8 mA, 

See Note 3 and Figure 1 

0.5 

V 

•OZ High-impedance-state output current 

ViL = 0.8 V, V|D = -3 V, Vo = 2.7 V 

40 

^A 

V|L = 0.8 V, V|D = 3 V, Vo = 0.5 V 

-40 

l|B Differential-input bias current 

Vcc = 0 V or 5.25 V, 

Other inputs at 0 V 

V| = - 10 V 

-3.25 

mA 

V| = -3 V 

-1.5 

V| = 3 V 

1.5 

V| = 10 V 

3.25 

l|(-( High-level enable input current 

V| = 5.25 V 

100 

fiA 

Vi = 2.7 V 

20 

l|l_ Low-level enable input current 

V| = 0.5 V 

-100 

IxA 

Iqs Short-circuit output current 

V|D = 3 V, Vo - 0, See Note 4 

- 1 5 - 100 

mA 

*CC Supply current 

o 

II 

_j 

> 

85 

mA 


^The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for threshold 
voltages only. 

NOTES: 3. Refer to EIA Standards RS-422-A and RS-423-A for exact conditions. 

4. Only one output at a time should be shorted. 


switching characteristics, VqC = 5 V, Ta ~ 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPHL 

Propagation delay time, high-to-low-level output 

C|_ = 1 5 pF, See Figure 2 

28 

35 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

27 

30 

ns 

tPZH 

Output enable time to high level 


13 

30 

ns 

tpZL 

Output enable time to low level 

Ci_ - 15 pF, See Figure 3 

20 

30 

ns 

tPHZ 

Output disable time from high level 

26 

35 

ns 

^PLZ 

Output disable time from low level 


27 

35 

ns 
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MC3486 

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 


PARAMETER MEASUREMENT INFORMATION 




FIGURE 1. VOH^ VoL 




FIGURE 2. PROPAGATION DELAY TIMES 


NOTES: A . The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle » 50%, tr < 6 ns, 
tf < 6 ns. 

B. C|_ includes probe and stray capacitance. 
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MC3486 

QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





VOLTAGE WAVEFORMS 

FIGURE 3. ENABLE AND DISABLE TIMES 

NOTES; A . The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, tp :S 6 ns, 
tf < 6 ns. 

B. Cl includes probe and stray capacitance. 

C. All diodes are 1N916 or equivalent. 
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• Meets EIA Standard RS-422-A and Federal 
Standard 1020 

• 3-State, TTL-Compatible Outputs 

• Fast Transition Times 

• High-impedance Inputs 

• Single 5-V Supply 

• Power-Up and Power-Down Protection 

• Designed to Be Interchangeable with 
Motorola MC3487 


MC3487 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

D2578, MAY 1980-REVISED SEPTEMBER 1986 


D, J, OR IM PACKAGE 
(TOP VIEW) 


lAE 

TT 

-Jl6 

3 vcc 

lYi: 

2 

15 

H 4A 

1ZC 

3 

14 

H 4Y 

1,2EN C 

4 

13 

J4Z 

2Z C 

5 

12 

H 3,4EN 

2Y C 

6 

11 

J3Z 

2AE 

7 

10 

I] 3Y 

GND C 

8 

9 

D 3A 


description 

The MC3487 offers four independent differential line drivers designed to meet the specifications of EIA 
Standard RS-422-A and Federal Standard 1020. Each driver has a TTL-compatible input buffered to reduce 
current and minimize loading. 

The driver outputs utilize 3-state circuitry to provide high-impedance states at any pair of differential outputs 
when the appropriate output enable is at a low logic level. Internal circuitry is provided to ensure a high- 
impedance state at the differential outputs during power-up and power-down transition times, provided 
the output enable is low. The outputs are capable of source or sink currents of 48 mA. 

The MC3487 is designed for optimum performance when used with the MC3486 quadruple line receiver. 
It is supplied in a 16-pin dual-in-line package and operates from a single 5-V supply. 

The MC3487 is characterized for operation from 0°C to 70°C. 

logic symbol'!' logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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IVIC3487 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE DUTPUTS 


FUNCTION TABLE (EACH DRIVER) 


INPUT 

OUTPUT 

ENABLE 

OUTPUTS 1 

Y 

Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

High-Impedance 

High-Impedance 


H = TTL high level X = irrelevant 
L = TTL low level 

schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

INPUT-H 

< 

—1 

r 




f 

1 






absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 8V 

Input voltage.. . 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . . *. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and N packages. 260 °C 

NOTE 1: All voltage values, except differential output voltage, VoD» with respect to the network ground terminal. 


DfSSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta = 250 c 

Ta = 70°c 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 

5.25 

V 

High-level input voltage, VjH 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

Operating free-air temperature, Ta 

0 

70 
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n/IC3487 

QUDRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vqh 

High-level output voltage 

V|L = 0.8 V, 

V|H = 2 V, loH = -20 mA 

2.5 

V 

VOL 

Low-level output voltage 

V|L = 0.8 V, 

V|H = 2 V, Iql = 48 mA 

0.5 

V 

IVqdI 

Differential output voltage 

RL = 100 ft. 

See Figure 1 

2 

V 

a|VodI 

Change in magnitude of 
differential output voltage^ 

RL = 100 ft. 

See Figure 1 

±0.4 

V 

Voc 

Common-mode output voltage^ 

Rl = 100 ft. 

See Figure 1 

3 

V 

^iVocI 

Change in magnitude of 
common-mode output voltage^ 

Rl = 100 ft. 

See Figure 1 

±0.4 

V 

lo 

Output current with power off 

Vcc = 0 

Vq = 6 V 

100 

mA 

Vo = -0.25 V 

-100 

'oz 

High-impedance-state 

Output enables 

Vq = 2.7 V 

100 


output current 

at 0.8 V 

Vq = 0.5 V 

-100 


ll 

Input current at maximum 

input voltage 

V| = 5.5 V 

100 

mA 

'IH 

High-level input current 

V| = 2.7 V 

50 

mA 

l|L 

Low-level input current 

V, = 0.5 V 

-400 

mA 

•os 

Short-circuit output current § 

V| = 2 V 

-40 

-140 

mA 

'cc 

Supply current (all drivers) 

Outputs disabled 

105 

mA 

Outputs enabled. No load 

85 


^AlVool^nd A|Vocl 3''® changes in magnitude of Vqq and VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

^•In EIA Standard RS-422-A, VqC' which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
§Only one output at a time should be shorted and duration of the short-circuit should not exceed one second. 


switching characteristics over recommended range of operating free-air temperature, Vqc = 5 V 


PARAMETER 

TEST CONDITION 

MIN 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 




20 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Cl 

= 1 5 pF, 

See Figure 2 

20 

ns 

Skew 




6 

ns 

tTD 

Differential-output transition time 

Cl 

= 15 pF, 

See Figure 3 

20 

ns 

tPZH 

Output enable time to high level 




30 

ns 

IPZL 

Output enable time to low level 

Cl 

- 50 pF, 

See Figure 4 

30 

ns 

tPHZ 

Output disable time from high level 

25 

ns 

tPLZ 

Output disable time from low level 




30 

ns 


PARAMETER MEASUREMENT INFORMATION 



Vqd 


1 


Voc 


FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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MC3487 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 


-/l 

UtpLH-^ 


K. 




-^tpHL 


-0 V 


-\ 

1.5 


-VOH 

-VqL 


Skew t^>| 


K-tpHL—^ k-tpLH-H 


VOLTAGE WAVEFORM 


VOH 

VoL 


FIGURE 2. PROPAGATION DELAY TIMES 



tTD-« 


-0 V 

I—tTD 


Jt 10 % 


VOLTAGE WAVEFORMS 

FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 


GENERATOR 
(See Note A) 


I 


OUTPUT 
ENABLE 1 
INPUT 




- 3 V 

-0 V 



Cl = 50 pF 
(See Note B) 


J-i * 


V-M- 


O V 

n | 200 f 2 

■V 


(See Note C) 


TEST CIRCUIT 




tPH2-W rt- ,, 

_J0.5 V g^., 

SW2 closed 

* «1.5V 

<PLZ~>I W" 


OUTPUT / 

ENABLE /l.5 

input OV-^ 


<P2H- 


I 

i 

i •/ 


SW1 closed 
SW2 open 
— VoL 

-VoH 

M.5 V SW1 open 
SW2 closed 


VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zq = 50 0. 

B. Cl includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 
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MC3550, MC3S52 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


I • Four Independent Receivers with Common 
I Enable Input 

I • High Input Sensitivity ... 25 mV Max 
I • High Input Impedance 

• MC3550 has Three-State Outputs 

• MC3552 has Open-Collector Outputs 

• Glitch-Free Power-Up/Power-Down 
Operation 

• Military-Temperature-Range Versions of 
MC3450 and MC3452 

description 

The MC3550 and MC3552 are quadruple 
differential line receivers designed for use in 
balanced and unbalanced digital data 
transmission. The two devices are the same 
except that the MC3550 has three-state outputs 
whereas the MC3552 has open-collector 
outputs, which permit the wire-AND function 
with similar output devices. Three-state and 
open-collector outputs permit direct connection 
to a bus-organized system. 

The MC3550 and MC3552 are designed for 
optimum performance when used with either the 
MC3553 quadruple differential line driver or 
SN55109A, SN55110A, and SN55112 dual 
differential drivers. 

The MC3550 and MC3552 are characterized for 
operation over the full military temperature range 
of -55°C to 125°C. 


D3171, FEBRUARY 1989 


J PACKAGE 
(TOP VIEW) 


1BC 

TT 

■Jie 

D vcc + 

1AC 

2 

15 

:i4B 

iyC 

3 
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J 4A 
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4 

13 
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5 

12 
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6 

11 
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FK PACKAGE 
(TOP VIEW) 


+ 

U 



< 

IB 

NC 

o 

> 

00 

'd- 
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3 

L-J l_J 
2 1 

nr 

20 

nr 

19 



1Y 

]4 




18C 

4A 

EN 

]5 




17[ 

4Y 

NC 

]6 




16[ 

NC 

2Y 

]7 




15C 

vcc 

2A 

]8 




14C 

3Y 


9 

n 

10 11 
m r —1 

12 

HI 

13 

a 




00 

Q O 

oo 

< 




CN 

z z 

CO 

CO 




(J 


NC —No internal connection 


FUNCTION TABLE 


DIFFERENTIAL INPUTS 

A-B 

ENABLE 

EN 

OUTPUT 

Y 

ViD > 25 mV 

L 

H 

-25 mV < V|D < 25 mV 

L 

? 

V|D < 25 mV 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
Z = impedance (off) 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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MC3550, MC3552 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 7V 

Supply voltage, Vcc- . -7V 

Differential input voltage (see Note 2) .. ± 6 V 

Common-mode input voltage (see Note 3). ± 5 V 

Enable input voltage. 5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4). 1375 mW 

Operating free-air temperature range. -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package .. 300°C 


NOTES; 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 
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MC3550, MC3S52 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


recommended operating conditions 


1 

MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vqc + 

Ta > 25°C 

4.5 

5 

5.5 

V 

Ta < 25°C 

4.75 

5 

5.5 

Supply voltage, Vqc - 

Ta > 25°C 

-4.5 

-5 

-5.5 


Ta < 25°C 

-4.75 

-5 

-5.5 


High-level enable input voltage, V|h 


2 

V 

Low-level enable input voltage, V|l 


0.8 

V 

Low-level output current, Iql 


-16 

■BMI 

Differential input voltage, V|d (see Note 5) 


-5f 


5 

V 

Common-mode input voltage, V|c (see Note 5) 


-3t 


3 

V 

Input voltage range, any differential input to ground 




3 

V 

Operating free-air temperature, T/^ 


-55 


125 

°c 


t The algebraic convention, in which the iess positive (more negative) limit is rJesignated minimum, is used in this data sheet for common- 
mode input voltage. 

NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1. 


RECOMMENDED COMBINATIONS OF INPUT VOLTAGES 



-5 -4 -3 -2 -1 0 1 2 3 

Input B to Ground Voltage —V 

FIGURE 1 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, Vcc ± = MAX 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MC3550 

MC3552 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

High-level 

•iH 

input current 

A inputs 

V|D = -2 V 

30 75 

30 75 

/.A 

B inputs 

V|D = -2 V 

CO 

o 

CJI 

30 75 

EN 

V|H = 2.4 V 

40 

40 

/iA 

V|H = Vcc -f max 

1 

1 

mA 

Low-level 

•iL 

input current 

A inputs 

V|D = 2 V 

-10 

-10 

mA 

B inputs 

V|D = 2 V 

-10 

-10 

EN 

V|L = 0.4 V 

-1.6 

-1.6 

mA 

High-level output 
voltage 

Vcc± = min, V|d = 25 mV, 

^ at 0.8 V, Iqh = -400 

V|c = -3 V to 3 V 

2.4 


V 

High-level output 

current 

vcc± = min, vqh = Vcc + max 


250 

fiA 

Low-level output 
voltage 

Vcc± = min, V|d = -25 mV, 

EN at 0.8 V, Iql = 16 mA, 

V|c = - 3 V to 3 V 

0.5 

0.5 

V 

High-impedance-state 

•oz 

output current 

Vq = 2.4 V 

40 


liA 

Vq = 0.4 V 

-40 


Short-circuit 

Iqs s 

output current^ 

V|D = 25 mV, Vq = 0, 

EN at 0.8 V 

-18 -70 


mA 

Supply current from 
CCH-f- Vcc-ft outputs high 

A inputs at GND, B inputs at 3 V, 

EN at 3 V 

60 

60 

mA 

Supply current from 
CCH- Vcc-t outputs high 

-30 

-30 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vqc+ = 5 V, Vcq_ = -5 V, = 25 °C. 

5 Not more than one output should be shorted at a time. 


switching characteristics, Vcc± - ±5 V, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MC3550 

MC3552 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

IPLH 

A and B 

Y 

Cl = 50 pF, See Figure 2 

17 25 


ns 

Cl = 1 5 pF, See Figure 2 


19 25 

tPHL 

A and B 

Y 

Cl = 50 pF, See Figure 2 

17 25 


ns 

Cl = 15 pF, See Figure 2 


19 25 

tpZH 

EN 

Y 

Cl = 50 pF, See Figure 2 

21 


ns 

tpZL 

EN 

Y 

27 


tPHZ 

EN 

Y 

Cl = 15 pF, See Figure 3 

18 


ns 

tpLZ 

EN 

Y 

29 


IPLH 

EN 

Y 

Cl = 1 5 pF, See Figure 4 


25 

ns 

tPHL 

EN 

Y 

Cl = 15 pF, See Figure 4 


25 

ns 


IaII typical values are at Vcc+ = 5 V, ^CC- ~ -5 V, T/^ = 25 °C. 
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MC3550, MC3552 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


OUTPUT 



TEST CIRCUIT 


5 V 



FOR 

IVIC3452 


FOR 

IVIC3450 
(SEE NOTE C) 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t^ < 6 ns, 
tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES 
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MC3550, MC35S2 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 



TEST CIRCUIT 




VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t^ < 6 ns, 
tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

FIGURE 3. MC3550 ENABLE AND DISABLE TIMES 
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MC3560, MC3552 

QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


5 V 



TEST CIRCUIT 


ENABLE 


OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, tp < 6 ns, 
tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 4. MC3552 PROPAGATION DELAY TIMES FROM ENABLE 
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MC3553 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


I • Similar to a Dual Version of SN55110A Line 

I Driver 

I • Improved Stability Over Supply Voltage and 

I Temperature Ranges 

' • Constant-Current Outputs 

• High Output Impedance 

• High Common-Mode Output Voltage Range 
(-3 V to 10 V) 

• Glitch-Free Power-Up/Power-Down 
Operation 

• TTL Input Compatibility 

• Common Enable Circuit 

• Military-Temperature-Range Version of 
MC3453 

description 

The MC3553 features four line drivers with a 
common enable input. When the enable input is 
high, a constant output current is switched 
between each pair of output terminals in 
response to the logic level at that channel's 
input. When the enable is low, all channel 
outputs are nonconductive (transistors biased to 
cutoff). This feature minimizes loading in party¬ 
line systems where a large number of drivers 
share the same line. 

The driver outputs have a common-mode voltage 
range of - 3 V to 10 V, allowing common-mode 
voltages on the line without affecting driver 
performance. 

All outputs should be maintained within the 
recommended common-mode output voltage 
range to ensure that the channels do not interact 
with each other. To minimize power dissipation, 
all unused outputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested at 2 V for high-logic-level input 
conditions and 0.8 V for low-logic-level input 
conditions. These tests guarantee 400 mV of 
noise margin when interfaced with Series 54 
TTL. 

The MC3553 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. 


D3170, OCTOBER 1988 


J PACKAGE 
(TOP VIEW) 


1A 

1Y 

1Z 

2Z 

2Y 

ENABLE 

2A 

GND 
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2 

15 

3 

14 

4 

13 

5 

12 

6 

11 
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9 


D 3A 

H vcc- 


FK PACKAGE 
(TOP VIEW) 

+ 

U 

>- < u u < 

t- T- 2 > 



NC —No internal connection 


FUNCTION TABLE 


LOGIC 

INPUT 

ENABLE 

INPUT 

OUTPUT 

CURRENT 

Z Y 

H 

H 

ON 

OFF 

L 

H 

OFF 

ON 

H 

L 

OFF 

OFF 

L 

L 

OFF 

OFF 


L = low logic level 
H = high logic level 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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MC3553 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


logic symbol'!' logic diagram (positive logic) 



schematics of inputs and outputs 
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MC3553 

QUADRUPLE LINE DRIVER WITH COMMON ENABLE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 7V 

Supply voltage, Vcc- . -7V 

Input voltage (any input) . 5.5 V 

Output voltage range (any output). -5Vto12V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2). 1375 mW 

Operating free-air temperature range. -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 


recommended operating conditions 


_1 

MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vcc + 

Ta > 25°C 

4.5 

5 

5.5 


Ta < 25°C 

4.75 

5 

5.5 


Supply voltage, VcC- 

Ta > 25°C 

-4.5 

-5 

-5.5 


Ta < 25°C 

-4.75 

-5 

-5.5 


High-level input voltage, Vm 

2 


5.5 

V 

Low-level input voltage, V|i_ 

0 


0.8 

v 

Common-mode output voltage range 

V0CR + 

0 


10 

v 

Vqcr- 

0 


-3 

V 

Operating free-air temperature, T/^ | 

-55 


125 

°c 


electrical characteristics over recommended operating free-air temperature range, VcC + = MAX, 
VcC- = -MAX (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage 

1) = -12 mA 

-0.9 -1.5 

V 

•0(on) On-state output current 

Vcc-F = max, Vcc- = max 

11 15 

mA 

Vcc-F = min, Vcc- = min 

6.5 11 

lO(off) Off-state output current 

vcc-f = min, Vcc- = min, vq = iov 

100 

/cA 

IlH High-level input current 

V| = 2.4 V 

40 

mA 

mA 

V| = Vcc+ max 

1 

l|L Low-level input current 

V| = 0.4 V 

-1.6 

mA 

ICC-t- Supply current from VcC-f 

A inputs at 0.4 V 

Enable at 2 V 

33 50 

mA 

Enable at 0.4 V 

33 50 

ICC- Supply current from Vcc_ 

A inputs at 0.4 V 

Enable at 2 V 

o 

0^ 

1 

00 

CD 

1 

mA 

Enable at 0.4 V 

-31 -40 


^For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 
* All typical values are at Vcc-i- = 5 V, Vcc- = -5 V, and T/^ = 25 °C. 
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MC3553 

QUADRUPLE LINE DRIVER WITH CDMMON ENABLE 


switching characteristics, Vcc+ = 5 V, VcC- “ - 5 V, Rl = 50 fi. Cl = 40 pF, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

A 

Y or Z 


9 

15 

ns 

tpHL Propagation delay time, high-to-low-level output 

A 

Y or Z 

See Figure 1 

7 

15 

ns 

tpLH Propagation delay time, low-to-high-level output 

Enable 

Y or Z 

14 

25 

ns 

tpHL Propagation delay time, high-to-low-level output 

Enable 

Y or Z 


15 

25 

ns 


PARAMETER MEASUREMENT INFORMATION 


A INPUT 


ENABLE 



TEST CIRCUIT 


A INPUT 


ENABLE 


OUTPUT Y 


OUTPUT Z 



off 


on 

VOLTAGE WAVEFORMS 



NOTES: A. The pulse generators have the following characteristics: Zq 50 fi, tp = tf = 10 ±5 ns, t^l ^ 200 ns, PRR < 1 MHz, 
tw2 - 1 PRR < 500 kHz. 

B. Cl includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 
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■ • P-N-P Inputs for Minimal Input Loading 

■ (200 fiA Maximum) 

I • High-Speed Schottky Circuitry 
I • 3-State Outputs for Driver and Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• Designed to Be Interchangeable with 
Signetics N8T26, also Called 8T26 

description 

The N8T26 is a quadruple transceiver utilizing 
Schottky-diode-clamped transistors. Both the 
driver and receiver have 3-state outputs. With 
p-n-p inputs, the input loading is reduced to a 
maximum input current of 200 ^lA. This device 
is capable of high switching rates into high- 
capacitance loads and are suitable for driving 
long bus lines. 

The N8T26 is characterized for operation from 
0°C to 70°C. 

FUNCTION TABLE (DRIVER) 



H = high level 
L = low level 
X = irrelevant 
Z = high impedance 


N8T26 

QUADRUPLE BUS TRANSCEIVER 
WITH 3 STATE OUTPUTS 

D2462, MAY 1978-REVISED SEPTEMBER 1986 

D, J, OR N PACKAGE 
(TOP VIEW) 


ReC 

7T 

Jl6 

H vcc 

IRC 

2 

15 

DDE 

ibC 

3 

14 

D 4R 

idC 

4 

13 

D 48 

2RC 

5 

12 

D 4D 

28 C 

6 

11 

D 3R 

2DE 

7 

10 

D 38 

gndC 

8 

9 

D 3D 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluue testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1986, Texas Instruments Incorporated 


2-81 






N8T26 

QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL OUTPUTS 

vcc 



OUTPUT 


Receivers: Rgq = 70 NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range ... -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package.. 260 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta = 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta = 25 °C 

Ta = 70°c 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V|h 

00 

p 

D 

m 

ml 

2 

V 

Low-level input voltage, V||_ 

B, D, DE, RE 

0.85 

V 

High-level output current, Iqh 

Driver, B 

-10 

mA 

Receiver, R 

-2 

Low-level output current, Iql 

Driver, B 

40 

mA 

Receiver, R 

16 

Operating free-air temperature, Ta 

o 

o 

°C 
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N8T26 

QUADRUPLE BUS TRANSCEIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature and supply voltage range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

V|K 

Input clamp voltage 

B,D,DE,]^ 

l| = - 5 mA 

-1 

V 

X 

o 

> 

High-level output voltage 

B 

V|H = 2 V, 

V|L = 0.85 V, Iqh = -lO mA 

2.6 

3.1 



R 

V|L = 0.85 V 

Iqh -2 mA 

2.6 

3.1 



VoL 

Low-level output voltage 

B 

V|H = 2 V, 

•OL = 40 mA 

0.5 


R 

V|H = 2 V, 

V|L = 0.85 V, Iql = 16 mA 

0.5 


•oz 

Off-state (high-impedance 

B,R 

DE at 0.85 V 

RE at 2 V, Vq = 2.6 V 

100 

/.A 

State) output current 

R 

RE at 2 V, 

Vq = 0.5 V 

-100 

•IH 

High-level input current 

D,DE,RE 

Vj = 5.25 V 

25 

/.A 

l|L 

Low-level input current 

B,D,DE,RE 

V| = 0.4 V 

-200 

mA 

•os 

Short-circuit output current * 

B 

Vcc = 5.25 V 

-50 


- 150 

mA 

R 

-30 


-75j 

•cc 

Supply current 

_1 

Vcc = 5.25 V, 

No load 

87 

mA 


’•’All typical values are at = 25 °C and V^C = 5 V. 

*Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

B 


Cl = 30 pF, 

8 

18 

ns 

tpHL Propagation delay time, high-to-low-level output 


See Figure 1 

7 

10 

tpLH Propagation delay time, low-to-high-level output 


B 

Cl = 300 pF, 

14 

20 

ns 

tpHL Propagation delay time, high-to-low-level output 


See Figure 2 

12 

20 

tpLZ Output disable time from low level 

RE 

P 

Cl = 30 pF, 

9 

17 

ns 

tpzL Output enable time to low level 

n 

See Figure 3 

15 

30 

tpLZ Output disable time from low level 

DE 

B 

Cl = 300 pF, 

20 

43 

ns 

tpzL Output enable time to low level 

See Figure 4 

20 

38 
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N8T26 

QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 

Vcc 


PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 

UNDER 

TEST 

(See Note B) 


TEST 

POINT 


2.6 V 

I 

:92n 


D (all) 

-OPEN 


(See Note D) 


1.3 kfi - 30 pF 

(See Note C) 


TEST CIRCUIT 



FIGURE 1. PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


Vcc 



TEST CIRCUIT 



FIGURE 2. PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR < 10 MHz, duty cycle = 50%, Zq » 50 fl. 

B. All inputs and outputs not shown are open. 

C. C|_ includes probe and jig capacitance. 

D. All diodes are 1N916 or 1N3064. 
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iy8T26 

QUADRUPLE BUS TRANSCEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 

2.6 V Vcc 5 V 




FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES 




FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR < 5 MHz, duty cycle = 50%, Zq « 50 fi. 

B. All inputs and outputs not shown are open. 

C. Cl includes probe and jig capacitance. 

D. All diodes are 1N916 or 1N3064. 
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• High Speed 

• Standard Supply Voltage 

• Dual Channels 

• High Common-Mode Rejection Ratio 

• High Input Impedance 

• High Input Sensitivity 

• Differential Input Common-Mode Range of 
±3 V 

• Strobe Inputs for Receiver Selection 

• Gate Inputs for Logic Versatility 

• TTL Drive Capability 


SN55107A, SN55107B, SN55108A, SN55108B 
SN7S107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

D2304, JANUARY 1977-REVISED MAY 1990 

SIM55107A, SN55107B, SN55108A 
SN55108B . . . J PACKAGE 
SIM75107A, SN75107B, SN75108A 
SN75108B . . . D, J. OR N PACKAGE 
(TOP VIEW) 

1A 
IB 
NC 
1Y 
1G 
S 

GND 

SN55107A, SN55107B, SN55108A. 

SN55108B . . . FK PACKAGE 
(TOP VIEW) 



• High DC Noise Margin 

• '107A and '107B Have Totem-Pole Outputs 

• '108A and '108B Have Open-Collector 
Outputs 

• "B” Versions Have Diode-Protected Input 
for Power-Off Condition 

description 

These circuits are TTL-compatible high-speed 
line receivers. Each is a monolithic dual circuit 
featuring two independent channels. They are 
designed for general use as well as such specific 
applications as data comparators and balanced, 
unbalanced, and party-line transmission 
systems. These devices are unilaterally 
Interchangeable with and are replacements for 
the SN55107, SN55108, SN75107, and 
SN75108, but offer diode-clamped strobe Inputs 
to simplify circuit design. 


+ I 




CD 


U 

O 

> 

u 

U 

> 




TU 

3 

1_II_I 

2 1 

nr 

20 

1_1 ' " 

19 


N_ 

]4 




18 [ 

2A 

NC 

]5 




17C 

NC 

1Y 

]6 




16[ 

2B 

NC 

]7 




15[ 

NC 

1G 

]8 




14[ 

NC 



9 

JCH 

10 11 
r— 11—1 

12 

i~~i 

13 

1-1 




(/) 

Q O 

O 

> 





2 2 

CN 

CN 



(D 

NC —No internal connection 


The essential difference between the ‘'A" and ''B" versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the "B" versions. These diodes 
are useful in certain “party-line" systems that may have multiple \/cC + power supplies and may be operated 
with some of the Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to 
go to ground, the equivalent input circuit connected to that supply would be as follows: 



This would be a problem in specific systems that might possibly have the transmission lines biased to 
some potential greater than 1.4 V. 

The SN55107A, SN55107B, SN55108A, and SN55108B are characterized for operation over the full 
military temperature range of -55°Cto 125°C. TheSN75107A, SN75107B, SN75108A, and SN75108B 
are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


logic symbols'!' 


SIM55107 

SIM75107 



SN55108 

SIM75108 



"I These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


logic diagram (positive logic) 



FUNCTION TABLE 


DIFFERENTIAL 

INPUTS 

A-B 

STROBES 

OUTPUT 

Y 

G 

S 

V|D > 25 mV 

X 

X 

H 


X 

L 

H 

-25 mV < V|D < 25 mV 

L 

X 

H 


H 

H 

Indeterminate 


X 

L 

H 

V|D < -25 mV 

L 

X 

H 


H 

H 

L 


H = high level, L = low level, X = irrelevant 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SI\I75108A, SN75108B 
DUAL LINE RECEIVERS 


schematic (each receiver) 


(14) 



OUTPUT 

Y 

GND 


STROBE 

G 


STROBE 

S 


Pin numbers shown are for D, J, and N packages. 

= 1 kfi for '107A and '107B, 750 for '108A and '108B. 

NOTES: 1. Resistor values shown are nominal. 

2. Components shown with dashed lines in the output circuitry are applicable to the '107A and '107B only, Diodes in series 
with the collectors of the differential input transistors are short circuited on '107A and '108A. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 3). 7 V 

Supply voltage, VcC- . -7V 

Differential input voltage (see Note 4) . ±6 V 

Common mode input voltage (see Note 5). , , + 5 V 

Strobe input voltage. 5.5 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 6): 

D package. 950 mW 

FK or J package: Series 55 . 1375 mW 

J package: Series 75 . 1025 mW 

N package. 1150 mW 

Operating free-air temperature range: Series 55 . -55°C to 125°C 

Series 75. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260 °C 


NOTES: 3. All voltage values, except differential voltages, are with respect to network ground terminal. 

4. Differential voltage values are at the noninverting (A) terminal with respect to the inverting (B) terminal. 

5. Common-mode input voltage is the average of the voltages at the A and B inputs. 

6. For operation above 25 °C free-air temperature, derate linearly at the following rates: 7.6 mW/°C for the D package, 11.0 mW/°C 
for the FK and J packages with series 55 chips, 8.2 mW/°C for the J package with series 75 chips, and 9.2 mW/°C for the 
N package. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


recommended operating conditions (see Note 7) 



SN55107A, SIM55107B 

SN55108A, SN55108B 

SN75107A, SN75107B 

SN75108A, SN75108B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc + 

4.5 5 5.5 

4.75 5 5.25 

V 

Supply voltage, Vcc- 

-4.5 -5 -5.5 

-4.75 -5 -5.25 

V 

High-level input voltage between differential inputs, 

V|dh Isee Note 8) 

0.025 5 

0.025 5 

V 

Low-level input voltage between differential inputs, 

VjDL (see Note 8) 

-5^ -0.025 

-5^ -0.025 

V 

Common-mode input voltage, V|c (see Notes 8 and 9) 

-3t 3 

-3^ 3 

V 

Input voltage, any differential input to ground (see Note 8) 

-5^ 3 

-5^' 3 

V 

High-level input voltage at strobe inputs, V||-i(S) 

2 5.5 

2 5.5 

V 

Low-level input voltage at strobe inputs, V|L(S) 

0 0.8 

0 0.8 

V 

Low-level output current, Iql 

-16 

-16 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 


The algebraic convention, in which the less positive (more negativel limit is designated as minimum, is used in this data sheet for input 
voltage levels only. 

NOTES: 7. When using only one channel of the line receiver, the strobe G of the unuseci channel should be grounded and at least one 
of the differential inputs of the unused receiver should be terminated at some voltage between - 3 V and 3 V. 

8. The recommended combinations of input voltages fall within the shaded area of the figure shown. 

9. The common-mode voltage may be as low as -4 V provided that the more positive of the two inputs is not more negative 
than -3 V. 


RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 



-5-4-3-2-10 1 2 3 

Input B to Ground Voltage—V 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

'107A, '107B 

'108A, '108B 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

High-level 

l|H 

input current 

A 

Vcc± = MAX 

V|D = 5 V 

30 75 

30 75 


B 

V|D = -5 V 

30 75 

30 75 

Low-level 

•iL 

input current 

A 

vcc± = max 

V|D = -5 V 

-10 

-10 

IiA 

B 

V|D = 5 V 

-10 

-10 

High-level input current 

into1Gor2G 

Vcc± = max, V|h(S) = 2.4 V 

40 

40 

IiA 

Vcc± = MAX, V(H(S) = MAX Vcc + 

1 

1 

mA 

Low-level input current 

into1Gor2G 

Vcc± = max, V|l(S) = 0.4 V 

-1.6 

-1.6 

mA 

High-level input 
l|H 

current into S 

Vcc± = max, V|h(S) = 2.4 V 

80 

80 

IiA 

vcc± = max, V|h(S) = max Vcc± 

2 

2 

mA 

Low-level input 
***■ current into S 

Vcc± = max, Vil(S) = 0.4 V 

-3.2 

-3.2 

mA 

High-level 

Vqh 

output voltage 

Vcc± = min, V|i_(S) = 0.8 V, V|dh = 25 mV, 
iQH = -AOO iiA, V|c = -3 V to 3 V 

2.4 


V 

Low-level 

Vql 

output voltage 

Vcc± = min, V|h{S) = 2 V, V|dl = -25 mV, 
Iql = 16 mA, V|c = -3 V to 3 V 

0.4 

0.4 

V 

High-level 

•oh 

output current 

vcc± = min, Vqh = max VcC-f 


250 

IiA 

Short-circuit 
•os s 

output current 3 

vcc± = max 

-18 -70 


mA 

Supply current from 
•CCH+ Vqc + , outputs high 

Vcc± = max, Ta = 25 °c 

18 30 

18 30 

mA 

Supply current from 
CCH- vqc-, ouputs high 

Vcc± = max, Ta = 25 °c 

-8.4 -15 

-8.4 -15 

mA 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vcc 4 . = 5 V, Vcc- = -5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc± = ±5 V, Ta = 25 °C (see Figure 1) 


PARAMETER 

TEST CONDITIONS 

'107A, '107B 

'108A. '108B 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

Propagation delay time, low-to-high-level 

tpL h(D) 

' ' output, from differential inputs A and B 

Rl = 390 0, Cl = 50 pF 

17 25 


ns 

Rl = 390 n. Cl = 15 pF 


19 25 

Propagation delay time, high-to-low-level 

tpHL (D) 

' output, from differential inputs A and B 

Rl = 390 fi. Cl = 50 pF 

17 25 


ns 

Rl = 390 Q, Cl = 1 5 pF 


19 25 

Propagation delay time, low-to-high-level 
tPLH(S) output, from strobe input G or S 

Rl = 390 Q, Cl = 50 pF 

10 15 


ns 

Rl = 390 Q. Cl = 15 pF 


13 20 

Propagation delay time, high-to-low-level 
tPHL(S) output, from strobe input G or S 

Rl = 390 Q, Cl = 50 pF 

8 15 


ns 

Rl = 390 fl. Cl = 15 pF 


13 20 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



FIGURE 1. PROPAGATION DELAY TIMES 


NOTES: A. The pulse generators have the following characteristics: Zq = 50 S2, t^ = 10 ±5 ns, tf = 10 ±5 ns, tp^i = 500 ns, 
PRR < 1 MHz, tpd2 = 1 /^s, PRR < 500 kHz. 

B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. Cl includes probe and jig capacitance. 

D. All diodes are 1N916. 
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SNS5107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 


OUTPUT VOLTAGE 

VS 

DIFFERENTIAL INPUT VOLTAGE 
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V|D —Differential Input Voltage —mV 

FIGURE 2 


SUPPLY CURRENT, OUTPUTS HIGH 
vs 

FREE-AIR TEMPERATURE 


30 


25 


20 


>“ 15 


(0 

i. 10 

z 

o 

o 


VC( 

' 

J±, ~ 

1 

±5 

1 













— 




Icc 

' + 



■—^ 











_Ip/ 
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Ta —Free-Air Temperature — °C 
FIGURE 4 

^Values below 0°C and above 70°C apply to SN55 Series only. 


HIGH-LEVEL INPUT CURRENT INTO 1A or 2A 
vs 



-75 -50 -25 0 25 50 75 100 125 

Ta —Free-Air Temperature— °C 
FIGURE 3 
'107A, '107B 

PROPAGATION DELAY TIME 
(DIFFERENTIAL INPUTS) 
vs 

FREE-AIR TEMPERATURE 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSt 


'108A, '108B '108A, '1088 

PROPAGATION DELAY TIME, LOW-TO-HIGH LEVEL PROPAGATION DELAY TIME, HIGH-TO-LOW LEVEL 
(DIFFERENTIAL INPUTS) (DIFFERENTIAL INPUTS) 


VS 
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vs 
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Ta —Free-Air Temperature— °C 
FIGURE 6 

'107A, '107B 

PROPAGATION DELAY TIME (STROBE INPUTS) 
vs 

FREE-AIR TEMPERATURE 


40 

35 

30 

25 

20 

15 

10 

5 

0 


-! 1 1 

Vcc± = ±5V 





Cl 

= 

= 50 

pF 






























tp 

HL(S) 



_ 

--- 



_tpLH(S) 














-75 -50 -25 0 25 50 75 100 125 

Ta —Free-Air Temperature— °C 
FIGURE 8 

^Values below 0°C and above 70°C apply to SN55 Series only. 
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FIGURE 7 


'108A, '108B 

PROPAGATION DELAY TIME (STROBE INPUTS) 


vs 
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TA —Free-Air Temperature — °C 
FIGURE 9 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 
basic balanced-line transmission system 

The ' 107A, ' 107B, '108A, and ' 108B dual line circuits are designed specifically for use in high-speed data 
transmission systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The 
system operates In the balanced mode, so noise Induced on one line is also induced on the other. The 
noise appears common mode at the receiver input terminals where it is rejected. The ground connection 
between the line driver and receiver is not part of the signal circuit so that system performance is not 
affected by circulating ground currents. 

The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines 
are used. Crosstalk is minimized by low signal amplitudes and low line impedances. 

The typical data delay in a system is approximately (30 -f- 1.3 L) ns, where L is the distance in feet separating 
the driver and receiver. This delay includes one gate delay in both the driver and receiver. 

Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output 
current. The driven line is selected by appropriate driver-input logic levels. The voltage difference is 
approximately: 

VdifF = 1/2l0(on) • RT- 

High series line resistance will cause degradation of the signal. The receivers, however, will detect signals 
as low as 25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand 
feet in length. 

Line-termination resistors (Rj) are required only at the extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The signal amplitude will then be approximately: 

VdIFF “ lO(on) • RT- 



DRIVER RECEIVER 

SIM55109A. SIM55110A. '107A, '107B, '108A, '108B 

SIM75109A, SN75110A, 


SI\I75112 

FIGURE 10 

data-bus or party-line system 

The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to 
be used in data-bus or party-line systems. In these applications, several drivers and receivers may share 
a common transmission line. An enabled driver transmits data to all enabled receivers on the line while 
other drivers and receivers are disabled. Data is thus time-multiplexed on the transmission line. The device 
specifications allow widely varying thermal and electrical environments at the various driver and receiver 
locations. The data-bus system offers maximum performance at minimum cost. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN7S107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


RECEIVER 1 RECEIVER 2 RECEIVER 4 



unbalanced or single-line systems 

These dual line circuits may also be used in unbalanced or single-line systems. Although these systems 
do not offer the same performance as balanced systems for long lines, they are adequate for very short 
lines where environmental noise is not severe. 

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal. 
The signal from the transmission line is applied to the remaining input. The reference voltage should be 
optimized so that signal swing is symmetrical about it for maximum noise margin. The reference voltage 
should be in the range of - 3 V to 3 V. It can be provided by a voltage supply or by a voltage divider from 
an available supply voltage. 

A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred 
for minimum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mA) 
of the SN75112 is recommended. Drivers may be paralleled for higher current. When using only one channel 
of the line drivers, the other channel should be inhibited and/or have its outputs grounded. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SI\I75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


'108A, '108B dot-AND output connections 

The ' 108A, ' 108B line receivers feature an open- 
collector-output circuit that can be connected in 
the dot-AND logic configuration with other 
similar open-collector outputs. This allows a level 
of logic to be implemented without additional 
logic delay. 



increasing common-mode input voltage range of receiver 

The common-mode voltage range or CMVR is defined as the range of voltage applied simultaneously to 
both input terminals that if exceeded does not allow normal operation of the receiver. 

The recommended operating CMVR is ±3 V, making it useful In all but the noisiest environments. In 
extremely noisy environments, common-mode voltage can easily reach ± 10 V to ± 15 V if some precautions 
are not taken to reduce ground and power supply noise, as well as crosstalk problems. When the receiver 
must operate in such conditions, input attenuators should be used to decrease the system common-mode 
noise to a tolerable level at the receiver inputs. Differential noise is also reduced by the same ratio. 

These attenuators have been intentionally omitted from the receiver input terminals so the designer may 
select resistors that will be compatible with his particular application or environment. Furthermore, the 
use of attenuators adversely affects the input sensitivity, the propagation delay time, the power dissipation, 
and in some cases (depending on the selected resistor values) the input impedance, therefore reducing 
the versatility of the receiver. 

The ability of the receiver to operate with 
approximately ± 1 5 V common-mode voltage at 
the inputs has been checked using the circuit 
shown in Figure 14. The resistors R1 and R2 
provide a voltage divider network. Dividers with 
three different values presenting a 5-to-1 
attenuation were used so as to operate the 
differential inputs at approximately ±3 V 
common-mode voltage. Careful matching of the 
two attenuators is needed so as to balance the 
overdrive at the input stage. The resistors used 
are shown in Table A. 


Table B shows some of the typical switching 
results obtained under such conditions. 


TABLE A 


Attenuator 1: 

R1 

= 2 

kfl, R2 

= 0.5 kfl 

Attenuator 2: 

R1 

= 6 

kfi, R2 

= 1.5 kfi 

Attenuator 3: 

R1 

= 12 

kfl, R2 

= 3 kO 


TABLE B. TYPICAL PROPAGATiOW DELAYS FOR 
RECEIVER WITH ATTEIMUATOR TEST CIRCUIT 
SHOWN IN FIGURE 14 


DEVICE 

PARAMETERS 

INPUT 

ATTENUATOR 

TYPICAL 

(ns) 

'107A, '107B 

tPLH 

1 

20 

2 

32 

3 

42 

tPHL 

1 

22 

2 

31 

3 

33 

'108A, '108B 

tPLH 

1 

36 

2 

47 

3 

57 

tpHL 

1 

29 

2 

38 

3 

41 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 



FIGURE 14. COMMON-MODE CIRCUIT FOR TESTING INPUT ATTENUATORS, 
WITH RESULTS SHOWN IN TABLE B 


Two methods of terminating a transmission line to reduce reflections are; 

METHOD 1 R1 METHOD 2 r1 



R3 = Zo/2 



FIGURE 15 

The first method uses the resistors as the attenuation network and line termination. The second method 
uses two additional resistors for the line terminations. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


For party-lin.e operation, method 2 should be used as follows; 



FIGURE 16 


To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are 
shown in Table A. 


furnace control using the SN75108A 

The furnace control circuit in Figure 17 is an example of the possible use of the SN55107A Series in areas 
other than what would normally be considered electronic systems. Basically the operation of this control 
is as follows. When the room temperature is below the desired level, the resistance of the room temperature 
sensor is high and channel 1 noninverting input is below (less positive than) the reference level set on 
the input differential amplifier. This situation causes a low output, operating the "heat on" relay and turning 
on the heat. The channel 2 noninverting input Is below the reference level when the bonnet temperature 
of the furnace reaches the desired level. This causes a low output, thus operating the blower relay. Normally 
the furnace is shut down when the room temperature reaches the desired level and the channel 1 output 
goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even 
after the "heat on" relay is off. There Is also a safety switch in the bonnet that shuts the furnace down 
if the temperature there exceeds desired limitations. The types of temperature-sensing devices and bias- 
resistor values used are determined by the particular operating conditions encountered. 


5 V 



FIGURE 17. FURNACE CONTROL USING SN75108A 
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SN55107A. SN55107B, SN55108A. SN55108B 
SN75107A, SN75107B, SN75108A, SN751Q8B 
DUAL LINE RECEIVERS 


APPLlCATrON ilMFORMATION 

repeaters for iong lines 

In some cases, the driven line may be so long that the noise level on the line reaches the common-mode 
limits or the attenuation becomes too large and results in poor reception. In such a case, a simple application 
of a receiver and a driver as repeaters [shown in Figure 18(a)] restores the signal level and allows an adequate 
signal level at the receiving end. If multichannel operation is desired, then proper gating for each channel 
must be sent through the repeater station using another repeater set as in Figure 18(b). 


REPEATERS 



DATA 

OUT 


DATA 

OUT 


b. MULTICHANNEL LINE WITH STROBE 


FIGURE 18. RECEIVER-DRIVER REPEATERS 


receiver as dual differential comparator 

There are many applications for differential comparators, such as voltage comparison, threshold detection, 
controlled Schmitt triggering, and pulse width control. 

As a differential comparator, a ' 107A or' 108A may be connected so as to compare the noninverting input 
terminal with the inverting input as shown in Figure 19. Thus the output will be high or low resulting from 
the A input being greater or less than the reference. The strobe inputs allow additional control over the 
circuit so that either output or both may be inhibited. 

STROBE 1 


REFERENCE 1 


STROBE 1.2 

REFERENCE 2 

— STROBE 2 

FIGURE 19. SN55107A SERIES RECEIVER AS A DUAL DIFFERENTIAL COMPARATOR 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


window detector 


The window detector circuit in Figure 20 has a large number of applications in test equipment and in 
determining upper limits, lower limits, or both at the same time — such as detecting whether a voltage 
or signal has exceeded its limits or "window". Illumination of the upper-limit (lower-limit) indicator shows 
that the input voltage is above (below) the selected upper (lower) limit. A mode selector is provided for 
selecting the desired test. For window detecting, the "upper and lower limits" test position Is used. 



SELECTOR 


MODE SELECTOR LEGEND 


POSITION CONDITION 

1 OFF 

2 TEST FOR UPPER LIMIT 

3 TEST FOR LOWER LIMIT 

4 TEST FOR UPPER AND LOWER LIMITS 


FIGURE 20. WINDOW DETECTOR USING SN75108A 
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SN55107A, SN55107B. SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


APPLICATiON INFORMATION 

temperature controller with zero-voltage switching 

The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses 
to the gate of a triac during the time interval when the line voltage is passing through zero. The pulse 
generator is the 2N5447 and four diodes. This portion of the circuit provides negative-going pulses during 
the short time (approximately 100 fis) when the line voltage is near zero. These pulses are fed to the inverting 
Input of one channel of the '108A. If the room temperature is below the desired level, the resistance of 
the thermistor is high and the noninverting input of channel 2 is above the reference level determined by 
the thermostat setting. This provides a high-level output from channel 2. This output Is AND'ed with the 
positive-going pulses from the output of channel 1, which are reinverted In the 2N5449. 
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• Improved Stability over Supply Voltage and 
Temperature Ranges 

• Constant-Current Outputs 

• High Speed 

• Standard Supply Voltages 

• High Output Impedance 

• High Common-Mode Output Voltage Range 
(-3 V to 10 V) 

• TTL Input Compatibility 

• Inhibitor Available for Driver Selection 


• Glitch-Free During Power-Up/Down 


-55°C to 125°C 

J or FK PACKAGE 

0°C to 70 °C 

J or N PACKAGE 

OUTPUT 

FUNCTION 

SN55109A 

SN75109A 

6-mA Current 

Switch 

SN55110A 

SN75110A 

1 2-mA Current 

Switch 


SN75112 

27-mA Current 

Switch 


description 

The SN55109A, SN55110A, SN75109A, 
SN75110A, and SN75112 have improved 
output current regulation with supply voltage 
and temperature variations. In addition, the 
higher current of the SN75112 (27 mA) allows 
data to be transmitted over longer lines. These 
drivers offer optimum performance when used 
with the SN55107A, SN55108A, SN75107A, 
and SN75108A line receivers. 

logic symbol^ 


SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

D2106, DECEMBER 1975-REVISED MAY 1990 


SN55109A, SIM55110A. . . . J PACKAGE 
SN75109A, SN75110A, SN75112 . . . 
D, J, OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

I] vcc + 

1BC 

2 

13 

D 1Y 

ICC 

3 

12 

3iz 

2C C 

4 

11 

D vcc- 

2AC 

5 

10 

10 

2B C 

6 

9 

12Z 

GND C 

7 

8 

n 2Y 


SIM55109A, SN55110A . . . FK PACKAGE 
(TOP VIEW) 



NC —No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


description (continued) 

These drivers feature independent channels with common voltage supply and ground terminals. The 
significant difference between the three drivers is in the output current specification. The driver circuits 
feature a constant output current that is switched to either of two output terminals by the appropriate 
logic levels at the input terminals. The output current can be switched off (inhibited) by low logic levels 
on the enable inputs. The output current is nominally 6 mA for the ' 109A, 12 mA for the ' 110A, and 27 mA 
for the SN75112. 

The enable/inhibit feature is provided so the circuits can be used in party-line or data-bus applications. 
A strobe or inhibitor (enable D), common to both drivers, is included for increased driver-logic versatility. 
The output current in the inhibited mode, lO(off)' 's specified so that minimum line loading is induced when 
the driver is used in a party-line system with other drivers. The output impedance of the driver in the inhibited 
mode is very high—the output impedance of a transistor biased to cutoff. 

The driver outputs have a common-mode voltage range of - 3 V to 10 V, allowing common-mode voltage 
on the line without affecting driver performance. 

All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested 
at 2 V for high-logic-level input conditions and 0.8 V for low-logic-level input conditions. These tests assure 
400 mV of noise margin when interfaced with Series 54/74 TTL. 

The SN55109A and SN55110A are characterized for operation over the full military temperature range 
of -55°C to 125°C. The SN75109A, SN75110A, and SN75112 are characterized for operation from 
0°C to 70°C. 


FUNCTION TABLE (EACH DRIVER) 


LOGIC 

INPUTS 

ENABLE 

INPUTS 

OUTPUTS^ 

A 

B 

C 

D 

Y 

Z 

X 

X 

L 

X 

OFF 

OFF 

X 

X 

X 

L 

OFF 

OFF 

L 

X 

H 

H 

ON 

OFF 

X 

L 

H 

H 

ON 

OFF 

H 

H 

H 

H 

OFF 

ON 


H = high level, L = low level, X = irrelevant 
^When using only one channel of the line drivers, the 
other channel should be inhibited and/or have its 
outputs grounded. 
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SN55109A, SN55110A 
SN75109A, SN7S110A, SN75112 
DUAL LINE DRIVERS 








SN55109A, SN55110A 
SN75109A, SN7S110A, SN75112 
DUAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55109A 

SN55110A 

SN75109A 

SN75110A 

SN75112 

UNIT 

Vqq + Supply voltage (see Note 1) 

7 

7 

7 

V 

Vq 0 _ Supply voltage 

-7 

-7 

-7 

V 

V| Input voltage 

5.5 

5.5 

5.5 

V 

Output voltage range 

-5 to 12 

- 5 to 12 

- 5 to 12 

V 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table | 

Operating free-air temperature range 

-55 to 125 

0 to 70 

0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 


°c 

Case temperature for 60 seconds: FK package 

260 



°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

300 

°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 

D package 


260 

260 

°c 

N package 


260 

260 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. In the FK or J package, SN55109A and SN55110A chips are either silver glass or alloy mounted, and SN75109A, SN75110A, 
and SN75112 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25 °C 

Ta = 70°C 
POWER RATING 

Ta = 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55_A) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75 ) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/°C 

736 mW 

- 
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recommended operating conditions (see Note 3) 


2: 





SN55109A, 

SN55110A 

SN75109A, 

SN75110A 

SN75112 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 


Supply Voltage Vcc + 

Ta > o°c 

4.5 

5 

5.5 

4.75 

5 5.25 


Ta < o°c 

4.75 

5 

5.5 



Supply voltage Vqq _ 

Ta > o°c 

-4.5 

-5 

-5.5 

-4.75 

-5 -5.25 


Ta < o°c 

-4.75 

-5 

-5.5 



Positive common-mode output voltage 

0 


10 

0 

10 

V 

Negative common-mode output voltage 

0 


-3 

0 

-3 

V 

High-level input voltage, V|n 

2 

2 

V 

Low-level input voltage, Vn_ 

0.8 

0.8 

V 

Operating free-air temperature, T/^ 

-55 


125 

0 

70 

°c 


NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or have its outputs grounded. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN55109A, 

SN75109A 

SN55110A. 

SN75110A 

SN75112 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

MIN TYP* MAX 

V||^ Input clamp voltage 

Vcc± = min, l| = -12 mA 

-0.9 -1.5 

-0.9 -1.5 

CD 

d 

V 

•o(on) On-state output current 

Vcc± = max, Vq = 10 V 

6 7 

12 15 

27 36 

mA 

Vcc± = min, Vq = -3 V 

3.5 6 

6.5 12 

18 27 

'O(off) Off-state output current 

Vcc± = min, Vq = 10 V 

100 

100 

100 

mA 

Input current at maximum 
l| 

input voltage 

A, B, or C inputs 

Vcc± = max, V| = 5.5 V 

1 

1 

1 

mA 

D input 

2 

2 

2 

l|l^ High-level input current 

A, B, or C inputs 

Vcc± = max, V| = 2.4 V 

40 

40 

40 

aA 

D input 

80 

80 

80 

l|L Low-level input current 

A, B, or C inputs 

Vcc± = max, V| = 0.4 V 

-3 

-3 

-3 

mA 

D input 

-6 

-6 

-6 

Ice-1-(on) Supply current from Vcc+ with driver enabled 

Vcc± = max, 

A and B inputs at 0.4 V, 

C and D inputs at 2 V 

18 30 

23 35 

25 40 

mA 

Ice-(on) Supply current from Vec- with driver enabled 

-18 -30 

- 34 - 50 

-65 -100 

ice 4- (off) Supply current from Vec-t- with driver inhibited 

Vcc= = max, 

A, B, C, and D inputs at 0.4 V 

18 

21 

30 

mA 

Ice - (off) Supply current from Vec - with driver inhibited 

- 10 

- 17 

-32 j 


^For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
*All typical values are at = 5 V, V(;;q_ = -5 V, T;\ = 25°C. 


SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 







SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


switching characteristics, Vcc+ 5 V, VcC- “ -5 V, Ta = 25 °C 


PARAMETER t 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A or B 

Y or Z 

Cl = 40 pF, 

Rl = 50 Q, 

See Figure 1 

9 

15 

ns 

tPHL 

9 

15 

ns 

tPLH 

C or D 

Y or Z 

16 

25 

ns 

tPHL 

13 

25 

ns 


ttpLH = Propagation delay time, low-to-high-level output. 
^PHL = Propagation delay time, high-to-low-level output. 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zq = 50 Q, te = tf = 10 ±5 ns, t^yi = 500 ns, PRR < 1 MHz, 
^w2 ~ 1 

B. Cl includes probe and jig capacitance. 

C. For simplicity, only one channel and the enable connections are shown. 

FIGURE 1. PROPAGATION DELAY TIMES 
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10(on)—On-State Output Current—i 


SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 

ON-STATE OUTPUT CURRENT 

VS 

NEGATIVE SUPPLY VOLTAGE 


SN55109A, SN75109A 


SN55110A,SN75110A 


Vcc+ = 4.5 V 

< Vo = -3V 
^ ® Ta = 25°C 



-3 -4 -5 -6 

VcC—~^l®93tive Supply Voltage—V 

FIGURE 2 


Vcc-H = 4.5 V 
Vn = -3 V 






ta = 

= 25°C 

/ 




-^ 




/ 








/ 













■ 


/ 






■ 


/ 






■ 


-4 -5 -6 

Vcc—~*^®93tive Supply Voltage—V 

FIGURE 3 



VcC—~l^6gative Supply Voltage—V 
FIGURE 4 






SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


APPLICATION INFORMATION 

special pulse-control circuit 

Figure 5 shows a circuit that may be used as a pulse generator output or in many other testing applications. 



LOGIC AND 
STROBE 
INPUTS 


INPUT PULSE 


SWITCH 

POSITION 


OUTPUT PULSE 


TL 

"A 


ZERO VOLTS 


JIIT 


4 

A 


“LTjr 


FIGURE S. PULSE CONTROL CIRCUIT 
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SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH CDMMON ENABLES 


■ • Similar to a Dual Version of the 
I SN55109A/SN75109A Line Driver 

I • Improved Stability Over Supply Voltage and 
I Temperature Ranges 

' • Constant-Current Outputs 

• High Output Impedance 

• High Common-Mode Output Voltage Range 
(-3 Vto 10 V) 

• Glitch-Free Power-Up/Power-Down 
Operation 

• TTL Input Compatibility 

• Common Enable Circuit 

description 

The SN55111 and SN75111 feature four line 
drivers with a common enable input. When the 
enable input is high, a constant output current 
is switched between each pair of output 
terminals in response to the logic level at that 
channel's input. When the enable is low, all 
channel outputs are nonconductive (transistors 
biased to cutoff). This feature minimizes loading 
in party-line systems where a large number of 
drivers share the same line. 

The driver outputs have a common-mode voltage 
range of - 3 V to 10 V, allowing common-mode 
voltages on the line without affecting driver 
performance. 

All outputs should be maintained within the 
recommended common-mode output voltage 
range to ensure that the channels do not Interact 
with each other. To minimize power dissipation, 
all unused inputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested at 2 V for high-logic-level input 
conditions and 0.8 V for low-logic-level input 
conditions. These tests guarantee 400 mV of 
noise margin when Interfaced with Series 54/74 
TTL. 

The SN55111 Is characterized for operation from 
-55°C to 125°C. The SN75111 is charac¬ 
terized for operation from 0°C to 70 °C. 


D3000, FEBRUARY 1986-REVISED OCTOBER 1988 

SIM55111 . . . J PACKAGE 
SN75in . . . D, J, OR N PACKAGE 
(TOP VIEW) 


lAp 

TT 

J 16 

H VCC-F 

iyE 

2 

15 

D 4A 

izE 

3 

14 

D 4Y 

2ZE 

4 

13 

D 4Z 

2Y E 

5 

12 

J 3Z 

ENABLE E 

6 

11 

D 3Y 

2AE 

7 

10 

D 3A 

GND E 

8 

9 

H vcc- 


SN55111 . . . FK PACKAGE 
(TOP VIEW) 




>- 


-1- 

(J 

u < 

> 'd- 




■or 

3 

LJ l—l 
2 1 

L-J l_J 

20 19 


1Z 




18C 

4Y 

2Z 




17C 

4Z 

NC 

]6 



16C 

NC 

2Y 




15[ 

3Z 

ENABLE 

38 



14C 

3Y 



9 

JU. 

10 11 
r-i o 

12 13 
n r-i 




< 

Q O 

1 < 




CN 

2 Z 

o 





O 

o 






> 



NC~No internal connection 


logic symbol'^ 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN55111, SN75111 

QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 


FUNCTION TABLE 


LOGIC 

INPUT 

ENABLE 

INPUT 

OUTPUT 

CURRENT 

Z Y 

H 

H 

ON 

OFF 

L 

H 

OFF 

ON 

H 

L 

OFF 

OFF 

L 

L 

OFF 

OFF 


L = low logic level 
H = high logic level 


logic diagram (positive logic) 



schematics of inputs and outputs 
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SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH CDMMDN ENABLES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, \/cc+ (see Note 1). 7 V 

Supply voltage, VcC- . -7V 

Input voltage (any input) . 5.5 V 

Output voltage range (any output). -5Vto12V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range; SN55111 . -55°C to 125°C 

SN75111. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 


NOTE 1: All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 250 c 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70 °c 
POWER RATING 

Ta - 85 “C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/^C 

880 mW 

275 mW 

J(SN55111) 

1375 mW 

11.0 mW/oC 

880 mW 

275 mW 

J (SN75111) 

1025 mW 

8.2 mW/^C 

656 mW 

N/A 

N 

1150 mW 

9.2 mW/°C 

736 mW 

N/A 


recommended operating conditions (see Note 2) 




SN55111 

SN75111 




MIN 

NOM 

MAX 

MIN 

NOM 

MAX 


Supply voltage, Vcc + 

Ta > 25°C 

4.5 

5 

5.5 

4.75 

5 

5.25 


Ta < 25°C 

4.75 

5 

5.5 

4.75 

5 

5.25 


Supply voltage, Vqc - 

Ta ^ 25°C 

-4.5 

-5 

-5.5 

-4.75 

-5 - 

5.25 


Ta < 25“C 

-4.75 

-5 

-5.5 

-4.75 

-5 - 

5.25 


High-level input voltage, V||-| 

2 


5.5 

2 


5.5 

v 

Low-level input voltage, V|l 

0 


0.8 

0 


0.8 

v 

Common-mode output voltage range 

V0CR + 

0 


10 

0 


10 

\/ 

VOCR- 

0 


-3 

0 


-3 

V 

Operating free-air temperature, Ta 

-55 


125 

0 


70 

°C 


NOTE 2: All unused outputs should be grounded. 
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SN55111, SN75111 

QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 


electrical characteristics over recommended operating free-air temperature range, Vcc -H ~ MAX, 
VcC- MAX (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -12 mA 

-0.9 

-1.5 

V 

lO(on) 

On-state output current 

vcc+ = max. 

Vcc- = max 

5.5 

7 


Vcc-i- = min. 

Vcc- = min 

3.5 5.5 

lO(off) Off-state output current 

Vcc 4 - = min. 

Vcc- = min, Vq = lOV 

100 

HA 

l|H 

High-level input current 

V| = 2.4 V 

40 

mA 

V| = Vcc+ max 

1 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-1.6 

mA 

•cc + 

Supply current from Vcc -t- 

A inputs at 0.4 V 

Enable at 2 V 

28 

40 

mA 

Enable at 0.4 V 

27 

40 

'cc- 

Supply current from Vcc- 

A inputs at 0.4 V 

Enable at 2 V 

-43 

-55 

mA 

Enable at 0.4 V 

-25 

-35 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vcc+ = 5 V, Vqc- = -5 V, and T/\ = 25°C. 


switching characteristics, VcC-F * 5 V, VcC- = ~5 V, Rl = 50 0, Cl ® 40 pF, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

A 

Y or Z 


9 

15 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

A 

Y or Z 

See Figure 1 

7 

15 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

Enable 

Y or Z 

14 

25 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Enable 

Y or Z 


15 

25 

ns 
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SN55111, SN7511t 
QUADRUPLE LINE DRIVERS WITH CDMNIDN ENABLES 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generators have the following characteristics: Zq 
tw2 - ^ /‘S, PRR < 500 kHz, 

B. Cl includes probe and jig capacitance. 


50 Q, tr 


tf = 10 ± 5 ns, ty/vl ^ 200 ns, PRR < 1 MHz, 


FIGURE 1. PROPAGATION DELAY TIMES 
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I • Choice of Open-Collector, Open-Emitter, or 
■ 3-State Outputs 

I • High-Impedance Output State for Party-Line 
I Applications 

^ • Single-Ended or Differential AND/NAND 

Outputs 

• Single 5-V Supply 

• Dual Channel Operation 

• Compatible With TTL 

• Short-Circuit Protection 

• High-Current Outputs 

• Common and Individual Output Controls 

• Clamp Diodes at Inputs and Outputs 

• Easily Adaptable to SN55114 and SN75114 
Applications 

• Designed for Use With SN55115 and 
SN75115 


description 

The SN55113 and SN75113 dual differential line 
drivers with 3-state outputs are designed to 
provide all the features of the SN55114 and 
SN75114 line drivers with the added feature of 
driver output controls. Individual controls are 
provided for each output pair, as well as a 
common control for both output pairs. If any 
output is low, the associated output is in a high- 
impedance state and the output can neither drive 
nor load the bus. This permits many devices to 
be connected together on the same transmission 
line for party-line applications. 

The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, 
and the corresponding active pull-up terminals, 
YP and ZP, available on adjacent package pins. 

The SN55113 Is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN75113 is characterized for 
operation over the temperature range of 0°C to 
70°C. 


SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

D1315, SEPTEMBER 1973-REVISED SEPTEMBER 1986 


SIM55113 . . . J PACKAGE 
SIM75113 . . . D, J, OR IM PACKAGE 
(TOP VIEW) 


1 

U,6 

1 

Vcc 

2 

15 

3 

2ZP 

3 

14 

3 

2ZS 

4 

13 

3 

2YS 

5 

12 

3 

2YP 

6 

11 

3 

2A 

7 

10 

3 

2C 

8 

9 

3 

CC 


SIM55113 . . . FK PACKAGE 
(TOP VIEW) 


c/3 CL 
N N 


CL 

U U N 

2 > OJ 


1YS 

1YP 

NC 

1A 

IB 


3 2 1 20 19 


4 

5 

6 

ps 


isC 

17[ 

16C 

15C 

14C 


9 10 11 12 13 

in,.[no- 

O Q U U U 
^ Z 2 O 


2ZS 

2YS 

NC 

2YP 

2A 


NC —No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

OUTPUT 

CONTROL 

DATA 

AND 

NAND 

C 

CC 

A 


Y 

Z 

L 

X 

X 

X 

Z 

Z 

X 

L 

X 

X 

z 

z 

H 

H 

L 

X 

L 

H 

H 

H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

L 


H = high level, L = low level, X = irrelevant, 

Z = high impedance (off) 

1’B input and 4th line of function table are applicable only 
to driver number 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1986, Texas Instruments Incorporated 
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SN55113, SN75113 

DUAL DIFFERENTIAL LINE DRIVERS 


logic symbolt logic diagram (positive logic) 



lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


schematic 



■ . Vcc bus 

^These components common to both drivers. 
Resistor values shown are nominal and in ohms. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Off-state voltage applied to open-collector outputs . 12V 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range: SN55113. -55°C to 125°C 

SN75113. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260°C 

Case temperature for 60 seconds: FK package. 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J and FK packages, SN55113 chips are alloy mounted; SN75113 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25^0 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 250 c 

Ta “ 70 °c 
POWER RATING 

Ta = 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55113) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75113) 

1025 mW 

8.2 mW/°C 

656 mW 

N/A 

N 

11 50 mW 

9.2 mW/^C 

736 mW 

N/A 


recommended operating conditions 



SN55113 

SN75113 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V||_| 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-40 

-40 

mA 

Low-level output current, Iql 

40 

40 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55113, SN75113 

DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN55113 

SN75113 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K Input clamp voltage 

Vcc = min, l| = -12 mA 

-0.9 -1.5 

-0.9 -1.5 

V 

Vqh High-level output voltage 

Vcc = min, V|h = 2 V, 

V|L = 0.8 V 

Iqh ~ - 10 mA 

2.4 3.4 

2.4 3.4 

V 

Iqh = -40 mA 

2 3.0 

2 3.0 

Vql Low-level output voltage 

Vcc = min, V|h = 2 V, 

V|L = 0.8 V, Iql = 40 mA 

0.23 0.4 

0.23 0.4 

V 

Vqk Output clamp voltage 

Vcc = max, Iq = -40 mA 

-1.1 -1.5 

-1.1 -1.5 

V 

Off-state open-collector 

lO(off) 

output current 

Vcc = max 

Vqh = 12V 

Ta = 25°C 

1 10 


UlA 

Ta = 125°C 

200 


Vqh = 5.25 V 

Ta = 25°C 


1 10 

Ta = 70 °C 


20 

Off-state 

Iqz (high-impedance-state) 

output current 

Vcc = max. 

Output controls 

at 0.8 V 

Ta = 25°C, Vo = OtoVcc 

±10 

±10 

mA 

Ta = max 

o 

o 

> 

-150 

-20 

Vq = 0.4 V 

±80 

±20 

Vq = 2.4 V 

±80 

±20 

< 

O 

< 

o 

o 

80 

20 

Input current 

l| at maximum 

input voltage 

A, B, C 

Vcc = max, V| = 5.5 V 

1 

1 

mA 

CC 

2 

2 

High-level 
l|H . , 

input current 

A, B, C 

Vcc = max, V| = 2.4 V 

40 

40 

HA 

CC 

80 

80 

Low-level 

•iL . ^ 

input current 

A, B, C 

Vqc = MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

CC 

-3.2 

-3.2 

Short-circuit 

'os , , 

output current 3 

Vcc = max, Vq = 0 , Ta = 25 °c 

-40 -90 -120 

-40 -90 -120 

mA 

Supply current 

icc 

(both drivers) 

All inputs at 0 V, No load, 

Ta = 25°C 

Vcc = max 

47 65 

47 65 

mA 

Vcc = 7 V 

65 85 

65 85 


^All parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink output. 
*AII typical values are at = 25 °C and = 5 V, with the exception of Iqc 7 V. 

^Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Cl = 30 pF, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

SN55113 

SN75113 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time, low-to-high-level output 

See Figure 1 

13 

20 

• 13 

30 

ns 

IPHL 

Propagation delay time, high-to-low-level output 

12 

20 

12 

30 

ns 

tpZH 

Output enable time to high level 

R|_ = 180 Q, See Figure 2 

7 

15 

7 

20 

ns 

ipZL 

Output enable time to low level 

Rj_ = 250 (1, See Figure 3 

14 

30 

14 

40 

ns 

tPHZ 

Output disable time from high level 

Rl = 180 fl. See Figure 2 

10 

20 

10 

30 

ns 

tpLZ 

Output disable time from low level 

Rl = 250 Q, See Figure 3 

17 

35 

17 

35 

B3i 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 
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SN55113, SN75113 

DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


PULSE 

GENERATOR 


(See Note A) [ 50 ^ 2 ^ 



IBBi 

IlSi 


H 


JL. Cl = 30 pF 
(See Note B) 


AND 

"output 


NAND 

"output 


-J- Cl = 30 pF 
(See Note B) 


TEST CIRCUIT 


<5 ns-►I |4- <5ns-#( 

I I j _ _ 3 y, 

j ^90% 90%V I 

;t |/i-5V 1-5 v\ I 


_A-, 



tPH2-k~~H 


WAVEFORMS 

FIGURE 2. tpzH and tpHZ 

NOTES; A. The pulse generator has the following characteristics; Zq = 50 Q, PRR < 500 kHz, t^^ = 100 ns. 
B. Cl includes probe and jig capacitance. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



FIGURE 3. tpzL and tpLZ 


NOTES: A. The pulse generator has the following characteristics: Zq = 50 0, PRR < 500 kHz, t^ = 100 ns. 
B. Cl includes probe and jig capacitance. 
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SN55113, SN75113 

DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 

VS 

DATA INPUT VOLTAGE 


No 

Ta 

load 

= 25° 

C 











Vcc 

= 5.5 

V 




r 



Vcc’=5V 





Vcc = 4.5 

V 






















r 







0 12 3 4 

V|~Data Input Voltage—V 
FIGURE 4 


OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


vc 

No 

r 

C = 5> 
load 

1/ 










Ta = 

125° 

c 






_ 












( 


Vv 







T^ 

\ta = 2 
= -55°C 

!5°C 






n 















0 I-4.-f r_I_1_I_I_I 

0 12 3 4 

Vi—Data Input Voltage—V 
FIGURE 5 


OUTPUT VOLTAGE 
vs 

OUTPUT CONTROL VOLTAGE 


Loac 

ta = 

1 = 50 
= 25°C 

— 

} ^2 to 

— 

grour 

Id 








_vcc 

: = 5i 

v_ 







-1 -^- 

Vcc = 5 V 




_VCC = 4.5 V_ 











DIS 

ABLE 

D 

1- 

IGH 







c 








0 I_I_L-#_l_I_I_ I _I_I 

0 12 3 4 


V|—Input Voltage (Output Control)—V 


OUTPUT VOLTAGE 


vs 


> 

I 


o 

> 


a 

3 

o 

I 

o 

> 


OUTPUT CONTROL VOLTAGE 

6 

5 

4 

3 

2 

1 

0 

0 12 3 4 


Vcc 

Loa< 

= 5\ 

d = 50 

0 12 tc 

\ 

ground 







1 

T> 

^=12 

/ 

5°C 



















r 






* 








= -5 

1 

H 

1 

\ = 25 

cOp 

°c 


DIS4 

^BLED 



•A 

HIGI 

0 u 





iu 

-j. 







V|-Input Voltage (Output Control)-V 


FIGURE 6 FIGURE 7 

^Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


> 

I 


o 

I 2 
O 
> 


OUTPUT VOLTAGE 
vs 

OUTPUT CONTROL VOLTAGE 


Vcc = 5.5 V 

-^-r->k 

Vcc = 5V 1 


Load 

Ta = 

= 500 
25°C 

— 

12 to 

< 

o 

o 

Vcc 

= 4.5'v 1 

























DU 

SABLj 

ED 

LOW 














1 2 3 

V|—Input Voltage (Output Control)—V 

FIGURE 8 


OUTPUT VOLTAGE 
vs 

OUTPUT CONTROL VOLTAGE 





L 

\ 

— 

-oad = 

/cc = 

500 J 

5 V 

■2to V 

CC 















A = 2 

5°C 












Ta = 

125°C 

1_1 



Ta = 

-55° 

C 



^ [ 

DISABLED 

_^_1 



LOV 

uJ 





0 12 3 4 

V|—Input Voltage (Output Control)—V 

FIGURE 9 


OUTPUT VOLTAGE 


vs 



0 I_I_I_I_1-1-1-1-> 

-75 -50 -25 0 25 50 75 100 125 


T>\—Free-Air Temperature—°C 
FIGURE 10 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -20 -40 -60 -80 -100 -120 

IOH~OutPut Current—mA 


FIGURE 11 


^Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55113. SN75113 

DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS t 


LOW-LEVEL OUTPUT VOLTAGE 


VS 



0 20 40 60 80 100 120 

IOL“OutPut Current—mA 

FIGURE 12 

SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 



01 2345678 

Vcc-Supply Voltage-V 

FIGURE 13 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
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0.1 0.4 1 4 10 40 100 


FREQUENCY 


1—1 I 1 11111 - 1 —r~i 

Vcc = 5 V 

- RL =oo 

Cl = 30pF 

Inputs: 3-volt square wav 
Ta = 25°C 
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FIGURE 14 FIGURE 15 

^Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


PROPAGATION DELAY TIMES 
FROM DATA INPUTS 


VS 



-75 -50 -25 0 25 50 75 100 125 


Ta—F ree-Air Temperature—°C 

FIGURE 16 


OUTPUT ENABLE AND DISABLE TIMES 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 

FIGURE 17 


^Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 


APPLICATION INFORMATION 


LOCATION 3 LOCATION 5 



SN75113 DRIVER 

SN75115 RECEIVER 



= Zq. a capacitor may be connected in series with Ry to reduce power dissipation. 

FIGURE 18. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


■ • Choice of Open-Collector, Open-Emitter, or 

I Totem-Pole Outputs 

I • Single-Ended or Differential AND/NAND 

I Outputs 

^ • Single 5-V Supply 

• Dual-Channel Operation 

• TTL-Compatible 

• Short-Circuit Protection 

• High-Current Outputs 

• Triple inputs 

• Clamp Diodes at Inputs and Outputs 

• Designed for Use with SN55115 and 
SN75115 Differential Line Receivers 

• Designed to Be Interchangeable with 
Fairchild 9614 Line Driver 

description 

The SN55114 and SN75114 dual differential line 
drivers are designed to provide differential output 
signals with the high-current capability for 
driving balanced lines, such as twisted pair, at 
normal line impedances without high power 
dissipation. The output stages are similar to TTL 
totem-pole outputs, but with the sink outputs, 
YS and ZS, and the corresponding active pull- 
up terminals, YP and ZP, available on adjacent 
package pins. Since the output stages provide 
TTL-compatible output levels, these devices may 
also be used as TTL expanders or phase splitters. 

The SN55114 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN75114 is characterized for 
operation from 0°C to 70°C. 

logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


D1315, SEPTEMBER 1973-REVISED SEPTEMBER 1986 

SN55114 . . . J PACKAGE 
SIM75114 . . . D, J. OR IM PACKAGE 
(TOP VIEW) 


izpC 

7T 

-J16 

H vcc 

1ZS C 

2 

15 

3 

lYSC 

3 

14 

D 2ZS 

iypC 

4 

13 

D 2YS 

iaC 

5 

12 

D 2YP 

ibC 

6 

11 

H 2C 
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7 

10 

D 2B 

GND C 
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H 2A 


SN55114 . . . FK PACKAGE 
(TOP VIEW) 
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16[ 

NC 

1A 
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]8 






14[ 
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9 
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10 

1 — 1 

11 

JD 

12 
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13 
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QQ 






Z 

Z 

CM 
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NC —No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 1 

ABC 

N 

>- 

H H H 

ALL OTHER INPUT COMBINATIONS 

H L 

L H 


H = high level, L = low level 


logic diagram (positive logic) 



Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ , Copyright © 1986, Texas Instruments Incorporated 
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SN55114, SN75114 

DUAL DIFFERENTIAL LINE DRIVERS 


schematic (each driver) 


TO 

OTHER 

INPUTS DRIVER 



NAND PULL-UP 
ZP 

NAND 

SINK OUTPUT 
ZS 


'•’These components are common to both drivers. 
Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55114 

SN75114 

UNIT 

Supply voltage, Vqc (see Note 1) 

7 

7 

V 

Input voltage 

5.5 

5.5 

V 

Off-state voltage applied to open-collector outputs 

12 

12 

V 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 


Operating free-air temperature range 

-55 to 125 

0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Case temperature for 60 seconds: FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds; D or N package 


260 

°c 


NOTES; 1. Voltage values are with respect to network ground terminal. 

2. In the FK and J packages, SN55114 chips are either silver glass or alloy mounted. In the J package, SN75114 chips are glass 
mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25 °C 

Ta = 70°c 
POWER RATING 

Ta = 1250 c 

POWER RATING 

D 

950 mW 

7.6 mW/°CC 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55114) 

1375 mW 

11.0 mW/«C 

880 mW 

275 mW 

J (SN75115) 

1025 mW 

8.2 mW/°C 

656 mw 

- 

N 

11 50 mW 

9.2 mW/°C 

736 mW 

- 


recommended operating conditions 



SN55114 

SN75114 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcci 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, Vm 

2 

2 

V 

Low-level input voltage, V|i_ 

0.8 

0.8 

V 

High-level output current, Iqh 

-40 

-40 

mA 

Low-level output current, Iql 

40 

40 

mA 

Operating free-air temperature, Ta 

-55 125 

0 

0 

OC 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN55114 

SN75114 

UNIT 

MIN TYP* max 

MIN TYP* max 

V|K Input clamp voltage 

Vcc = min, l|=-12mA 

-0.9 -1.5 

-0.9 -1.5 

V 

High-level output 
''0^^ voltage 

Vcc = MIN, V|h = 2V, 
V|l = 0.8 V, 

lOH =“10 nriA 

2.4 3.4 

2.4 3.4 

V 

Iqh = -40 mA 

2 3 

2 3 

Low-level output 

Vql 

voltage 

Vcc = min, V|h = 2V, 

V|l = 0.8V, loL = 40mA 

0.2 0.4 

0.2 0.45 

V 

Vqk Output clamp voltage 

Vcc = 5V, lo = 40mA, Ta = 25°C 

6.1 6.5 

6.1 6.5 

V 

Vcc = max, Iq = - 40 mA, Ta = 25 

-1.1 -1.5 

-1.1 -1.5 

Off-state open-collector 
'O(off) QLjtput current 

Vcc =max 

Voh = 12 V 

Ta = 25°C 

1 100 


/^A 

Ta=125°C 

200 


Voh = 5.25 V 

Ta = 25°C 


1 100 

Ta = 70°C 


200 

Input current at 
l| 

maximum input voltage 

Vcc = max, V| = 5.5 V 

1 

1 

mA 

l||-l High-level input current 

Vcc= MAX, V| = 2.4 V 

40 

40 

/iA 

l||_ Low-level input current 

Vcc = MAX, V| = 0.4 V 

-1.1 -1.6 

-1.1 -1.6 

mA 

Short-circuit 
output current § 

Vcc = MAX, Vo=0, Ta = 25°C 

_ 

-40 -90 -120 

-40 -90 -120 

mA 

Supply current 

(both drivers) 

All inputs at 0 V, No load, 
Ta = 25°C 

Vcc =max 

37 50 

37 50 

mA 

Vcc=7V 

47 65 

47 70 


^All parameters with the exception of off-state open-collector output current are measured with the active pullup connected to the sink 
output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Ta = 25 °C and Vcc = 5 V, with the exception of Iqc 7 V. 

§Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST 

SN55114 

SN75114 

UNIT 

CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

IpLH 

Propagation delay time, low-to-high-level output 

Cl = 30 pF, 

15 

20 

15 

30 

ns 

IPHL 

Propagation delay time, high-to-low-level output 

See Figure 1 

11 

20 

1 1 

30 

ns 
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SN55114, SN75114 

DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 

——<5 ns —}^ ' <5 ns 



NOTES; A. The pulse generator has the following characteristics: Zq = 500 Q, PRR < 500 kHz, t^ ^ 100 ns. 
B. C|_ includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 

VS 

DATA INPUT VOLTAGE 


No 

Ta 

— 

load 

= 25° 
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Vcc = 5V 





Vcc'=4.5 
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OUTPUT VOLTAGE 
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o 

> 


DATA INPUT VOLTAGE 


Vc 

No 

r 

C = 5 ^ 
load 











Ta = 

125° 

c 




f 

1 


_ILJ 




L 

n 


mm 




f 


V 





1 

1 

T, 

A = - 

rA = 2 
55° C 

15° C 













L 








0 12 3 4 


Vj—Data Input Voltage—V V|—Data Input Voltage—V 

FIGURE 2 FIGURE 3 

^ Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 
circuits only. These parameters were measured with the active pullup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS t 


HIGH-LEVEL OUTPUT VOLTAGE 


VS 


> 

I 


o 
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a. 

3 

o 

I 
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o 

> 
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Current—mA 


FIGURE 4 

OUTPUT VOLTAGE 
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T/v—Free-Air Temperature—°C 


LOW-LEVEL OUTPUT VOLTAGE 

0.4 


> 0.3 


o 

> 



0 

0 10 20 30 40 50 60 70 80 

Current—mA 


vs 

OUTPUT CURRENT 
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= 25°C 
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FIGURE 5 

PROPAGATION DELAYTIMES 


vs 



-75-50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—^C 


FIGURE 6 FIGURE 7 

^ Data for temperatures below 0 °C and above 70 °C are applicable to SN55114 circuits only. These parameters were measured with the 
active pullup connected to the sink output. 
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SN55114, SN75114 

DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 



01 2345678 

VcC“Supply Voltage—V 
FIGURE 8 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 

FREE-AIR TEMPERATURE 



FIGURE 9 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 

FREQUENCY 



Data for temperatures below 0°C and above 70 °C are applicable to SN55114 circuits only. These parameters were measured with the 
active pullup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


APPLICATION INFORMATION t 


1/2SN75114 1/2SN75115 

DRIVER RECEIVER 



TWISTED 

PAIR 


^Rt = Zq. a capacitor may be connected in series with Rj to reduce power dissipation. 

FIGURE 11. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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SN5511S, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


■ • Choice of Open-Collector or Active Pull-Up 
I (Totem-Pole) Outputs 

I • Single 5-V Supply 

I • Differential Line Operation 

• Dual-Channel Operation 

• TTL Compatible 

• ± 15 V Common-Mode Input Voltage Range 

• Optional-Use Built-In 130-Q Line-Terminating 
Resistor 

• Individual Frequency Response Controls 

• Individual Channel Strobes 

• Designed for Use With SN55113, 

SN75113, SN55114, and SN75114 Drivers 

• Designed to Be Interchangeable With 
Fairchild 9615 Line Receivers 

description 

The SN55115 and SN75115 dual differential line 
receivers are designed to sense small differential 
signals in the presence of large common-mode 
noise. These devices give TTL-compatible output 
signals as a function of the differential input 
voltage. The open-collector output configuration 
permits the wire-ANDing of similar TTL 
outputs (such as SN5401/SN7401) or other 
SN5511 5/SN75115 line receivers. This permits 
a level of logic to be Implemented without extra 
delay. The output stages are similar to TTL 
totem-pole outputs, but with sink outputs, 1YS 
and 2YS, and the corresponding active pull-up 
terminals, 1YP and 2YP, available on adjacent 
package pins. The frequency response and noise 
immunity may be provided by a single external 
capacitor. A strobe input is provided for each 
channel. With the strobe in the low level, the 
receiver is disabled and the outputs are forced 
to a high level. 

The SN55115 is characterized for operation over 
the full military range of - 55 °C to 1 25 °C. The 
SN75115 is characterized for operation from 
0°C to 70°C. 


D1315, SEPTEMBER 1973-REViSED OCTOBER 1986 

SIVI55115 . . . J PACKAGE 
SN75115 . . . D, J, OR IM PACKAGE 
(TOP VIEW) 


lYSH 
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H vcc 

^YPZ 

2 

15 

2 2YS 

istrbQ 

3 

14 

H 2YP 

irtc H 

4 

13 

H 2STRB 

1BC 
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3 2RTC 

irtC 
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11 

2 2B 
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10 

3 2Rt 

GND Q 
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3 2A 


SN55115 . . . FK PACKAGE 
(TOP VIEW) 


D_ CO U (/^ 
> > U U > 
^ ^ Z > CN 


1STRB ]4 
1RTC ]5 
NC 
IB 
irt 


3 2 1 20 19 


]6 

]7 

]8 


18 [ 2YP 
17 [ 2STRB 
16[ NC 
15 [ 2RTC 
14 [ 2B 


9 10 11 12 13 

f—11—11—1 i—i f-i 


NC —No internal connection 


FUNCTION TABLE 


DIFF 

STROBE 

INPUT 

OUTPUT 

(YP AND YS TIED TOGETHER) 

L X 

H 

H L 

H 

H H 

L 


H = V| > V||-| min or V|d more positive than Vth max 
L = V| < V|L max or V|d more negative than Vjl max 
X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN55115, SN75115 

DUAL DIFFERENTIAL LINE RECEIVERS 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 



SN55115 

SN75115 

UNIT 

Supply voltage, Vcc (see Note 1 ) 

7 

7 

V 

Input voltage at A, B, and Rj inputs 

±25 

±25 

V 

Input voltage at strobe input 

5.5 

5.5 

V 

Off-state voltage applied to open-collector outputs 

14 

14 

V 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Case temperature for 60 seconds: FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 


260 

°c 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. In the FK and J packages, SN55115 chips are either silver glass or alloy mounted and SN7511 5 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta “ 70°c 
POWER RATING 

Ta = 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55115) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75115) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/°C 

736 mW 

- 


recommended operating conditions 



SN55115 

SN75115 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level (strobe) input voltage, V|h 

2.4 

2.4 

V 

Low-level (strobe) input voltage, V|l 

0.4 

0.4 

V 

High-level output current, Iqh 

-5 

-5 

mA 

Low-level output current, Iql 

15 

15 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55115, SN75115 

DUAL DIFFERENTIAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN55115 

SN75115 

UNIT 

MIN TYP* max 

MIN TYP* MAX 

, Differential input 

Vth^ 

high-threshold voltage 

Vq = 0.4 V, Iql = 15 mA, V|c = 0 

500 

500 

mV 

R Differential input 

Vtl^ 

low-threshold voltage 

Vq = 2.4 V, Iqh = -5 mA, V|c = 0 

-500l 

-500l 

mV 

Common-mode 

V|CR 

input voltage range 

V,D = ±1 V 

_ 

-FI 5 +24 

to to 

-15 -19 

+ 15 +24 

to to 

-15 -19 

V 

Vqh High-level output voltage 

Vcc = M'N, V|D = -0.5 V, 
Iqh = -5 mA 

Ta = MIN 

2.2 

2.4 

V 

Ta = 25 °C 

2.4 3.4 

2.4 3.4 

Ta = MAX 

2.4 

2.4 

Vql Low-level output voltage 

Vcc = M'N- V|Q = 0.5 V, 

'OL 1 5 mA 

0.22 0.4 

0.22 0.45 

V 

l|L Low-level input current 

Vcc = MAX, V| = 0.4 V, 

Other input at 5.5 V 

Ta = MIN 

-0.9 

-0.9 

mA 

Ta = 25 °C 

-0.5 -0.7 

-0.5 -0.7 

Ta = MAX 

-0.7 

-0.7 

ISH High-level strobe current 

Vcc = V|o = -0.5 V, 

'^strobe = 4.5 V 

Ta = 25 °C 

2 

5 

/cA 

Ta = MAX 

5 

10 

ISL Low-level strobe current 

Vcc = •'^AX, V|Q = 0.5 V, 

Vstrobe = 0-4 V 

Ta - 25 °C 

-1.15 -2.4 

-1.15 -2.4 

mA 

Response-time-control 

'(RTC) 

current 

Vcc = max, V|d = 0.5 V, 

VrC = 0 

Ta = 25°C 

-1.2 -3.4 

-1.2 -3.4 

mA 

Off-state open-collector 

*0(off) , , 

output current 

Vcc = min, Vqh = 12 V, 

V|D = -4.5 V 

Ta = 25°c 

100 


fiA 

Ta = MAX 

200 


Vcc = min, Vqh = 5.25 V, 
V,D = -4.75 V 

Ta = 25 °c 


100 

Ta = MAX 


200 

Line-terminating 

Rt 

resistance 

Vcc = 5 V 

o 

lO 

CM 

77 130 167 

74 130 179 

0 

Short-circuit 

'os II 

output current" 

Vcc = max, Vq = 0, 

V|D = -0.5 V 

Ta = 25 °c 

-15 -40 -80 

-14 -40 -100 

mA 

Supply current 

'cc 

(both receivers) 

Vcc = max, V|d = 0.5 V, 

V|c = 0 

Ta = 25 °c 

32 50 

32 50 

mA 


^ Unless otherwise noted Vg^^obe “ 2.4 V. All parameters with the exception of off-state open-collector output current are measured with the active pull-up 
connected to the sink output. 

^ All typical values are at Vqq = 5 V, Ty\ = 25°C, and V|q = 0. 

^ Differential voltages are at the B input terminal with respect to the A input terminal. 

1 The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold voltages only. 
Only one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc == 5 V, Cl *= 30 pF, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

SN55115 

SN75115 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time, 
low-to-high-level output 

R|_ = 3.9 kQ, See Figure 1 

18 

50 

18 

75 

ns 

tPHL 

Propagation delay time, 
high-to-low-ievei output 

Rl = 390 See Figure 1 

20 

50 

20 

75 

ns 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


OPEN 2.4 V 



NOTES: A. The pulse generator has the following characteristics: Zq = 50 0, PRR < 500 kHz, t^ < 100 ns, duty cycle = 50%. 
B. Cl includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 

INPUT CURRENT 


vs 



-25-20-15-10-5 0 5 10 15 20 25 


V| —Input Voltage —V 

FIGURE 2 
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SN55115, SN75115 

DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS T 


OUTPUT VOLTAGE 

VS 

FREE-AIR TEMPERATURE 


4.0 

3.4 

3.2 
2.8 

2.4 
2.0 
1.6 

1.2 
0.8 
0.4 


Vcc‘ = 4.5 V 

_ 1 _ 1 _ 






VOH 

(V|D 


).5 V 

' lOH 

_ 

5 mA 

) 

- 









































.VOL 

1 

(V|D 

1 1 

= 0.! 

5 V, 1, 

OL = 

1 i 

15 n 

Ui_ 

“ 

td 

td 

-n— 

M 

tzi 

ri 


-75 -50 -25 0 25 50 75 100 125 

Ta —Free-Air Temperature— °C 
FIGURE 3 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 



-10 -20 -30 -40 -50 

l 0 H~ High-Level Output Current —mA 

FIGURE 5 


OUTPUT VOLTAGE 
vs 

COMMON-MODE INPUT VOLTAGE 


O 

I 

O 

> 


IMo 

Ta 

Load 

= 2 

5 °C 











VC( 


5.5 

V 







Vcc = 5 V. 









- 1 - 1 - 

Vcc = 4.5 

— 

V 





“1 













V|D 


-1 V 

f 
























V|D 

_ 

= 1 

1_1 

V 





-25-20-15-10-5 0 5 10 15 20 25 

V|c —Common-Mode Input Voltage—V 
FIGURE 4 

LOW-LEVEL OUTPUT VOLTAGE 
vs 



5 10 15 20 25 30 

IOL~Low-Level Output Current—mA 
FIGURE 6 


^ Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN5511 5 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 

VS 

DIFFERENTIAL INPUT VOLTAGE 






Vcc 

Load 

= 5 

= 2 

V 

kfi to 

Vcc 





1 







Ta = 

125‘ 

’C 







T 

A = - 

25 °C- 

- 



T 

A = 

-55° 

c 
















-L. 






- 0.2 - 0.1 0 0.1 0.2 
V|D —Differential Input Voltage —V 
FIGURE 7 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


Vcc = 5.5 V 






HHI 

Vcc = 4.5 V 

■[ 

1 

■ 

■ 

■ 




Bl 

■ 

■ 

■ 

I 

1 

■ 

■ 


■ 

■ 

■ 

■I 


■ 

■ 


■ 

■ 

■ 

■ 


■ 

■ 





■ 

■ 

i— 


- 0.2 - 0.1 0 0.1 0.2 
V|D —Differential Input Voltage —V 
FIGURE 8 



o 

> 


OUTPUT VOLTAGE 
vs 

STROBE INPUT VOLTAGE 







1-1- 

No Load 

V|D = 0.5 V 

Vcc 

= 5. 

5 V 

K 



•A 











Vcc 

= 5 V 

1 







Vcc ^ 

1 1 

= 4.5 









_ 







0 12 3 4 


Vstrobe~ Strobe Input Voltage —V 

FIGURE 9 


OUTPUT VOLTAGE 


> 

I 


O 

I 

o 

> 


vs 

STROBE INPUT VOLTAGE 







Vcc = 5 V 

No Load 


V 




v|C 


O V 





. = 1 

25 °C 




A 






Ta 

= - 

55 °C 






1 

-tI = : 

25°C 




i_ 









0 12 3 4 


Vstrobe~ Strobe Input Voltage —V 

FIGURE 10 


^ Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 
circuits only. These parameters were measured with the active pull up connected to the sink output. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-143 












SN55115, SN75115 

DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICSt 


SUPPLY CURRENT 
(BOTH RECEIVERS) 


vs 



0 12345678 


Vcc~Supply Voltage —V 
FIGURE 11 

PROPAGATION DELAY TIMES 


vs 



-75,-50 -25 0 25 50 75 100 125 


SUPPLY CURRENT 
(BOTH RECEIVERS) 


< 

E 

I 

c 


I 

o 

o 


vs 


FREE-AIR TEMPERATURE 

40 

35 
30 
25 
20 
15 
10 
5 
0 

-75 -50 -25 0 25 50 75 100 125 







I 

— 










































Vcc 

- B IN 

A IN 

_I 

: = 5 
PUT i 

PUT - 

.5 V 

!\T 5.! 

AT 0 

5 _ 





V 






Ta—F ree-Air Temperature — °C 
FIGURE 12 


MAXIMUM OPERATING FREQUENCY 
vs 

RESPONSE-TIME-CONTROL CAPACITANCE 



0.001 0.01 0.1 1 10 


Ta —Free-Air Temperature 


Response-Time-Control Capacitance—/iF 


FIGURE 13 


FIGURE 14 


'I' Data for temperatures below 0°C and above 70 °C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN5511 5 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 




FIGURE 15. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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■ Features common to all types 
I • Single 5-V Supply 
I • 3-State Driver Output Circuitry 
I • TTL-Compatible Driver Inputs 

• TTL-Compatible Receiver Output 

• Differential Line Operation 

• Receiver Output Strobe ('116, SIM75117) or 
Enable (SN75118, SN75119) 

• Designed for Party-Line (Data-Bus) 
Applications 

• Choice of Ceramic or Plastic Packages 


SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

D2143, MAY 1976-REVlSED MAY 1990 

Additional features of the SN55116/SN75116 

• Independent Driver and Receiver 

• Choice of Open-Collector or Totem-Pole 
Outputs on Both Driver and Receiver 

• Dual Data Inputs on Driver 

• Optional Line-Termination Resistor in 
Receiver 

• ±15-V Receiver Common-Mode Capability 
9 Receiver Frequency Response Control 

Additional features of the SN75117 

• Driver Output Internally Connected to 
Receiver Input 


The S^ /5 '•8 is an SN75116 with 3-State Receiver Output Circuitry 
The SiM75119 is an SN75117 with 3-State Receiver Output Circuitry 


description 

These integrated circuits are designed for use in interfacing between TTL-type digital systems and differential 
data transmission lines. They are especially useful for party-line (data-bus) applications. Each of these circuit 
types combine in one package a 3-state differential line driver and a differential-input line receiver, both 
of which operate from a single 5-V power supply. The driver inputs and receiver outputs are TTL compatible. 
The driver employed is similar to the SN55113/SN75113 3-state line driver, and the receiver is similar 
to the SN55115/SN75115 line receiver. 

The '116 and SN75118 circuits offer all the features of the SN55113/SN75113 driver and the 
SN55115/SN75115 receiver combined. The driver performs the dual input AND and NAND functions when 
enabled, or presents a high irripedance to the load when in the disabled state. The driver output stages 
are similar to TTL totem-pole outputs, but have the current-sink portion separated from the current-sourcing 
portion and both are brought out to adjacent package pins. This feature allows the user the option of using 
the driver in the open-collector output configuration, or, by connecting the adjacent source and sink pins 
together, of using the driver in the normal totem-pole output configuration. 

The receiver portion of the '116 and SN75118 features a differential-input circuit having a common-mode 
voltage range of ± 15 V. An internal 130-12 resistor is also provided, which may optionally be used for 
terminating the transmission line. A frequency response control pin allows the user to reduce the speed 
of the receiver or to improve differential noise immunity. The receiver of the '116 also has an output strobe 
and a split totem-pole output. The receiver of the SN75118 has an output-enable for the 3-state split totem- 
pole output. The receiver section of either circuit is independent of the driver section except for the Vcc 
and ground pins. 

The SN75117 and SN75119 circuits provide the basic driver and receiver functions of the '116 and 
SN75118, but use a package that is only half as large. The SN75117 and SN75119 are intended primarily 
for party-line or bus-organized systems as the driver outputs are internally connected to the receiver inputs. 
The driver has a single data input and a single enable Input, and the SN75117 receiver has an output strobe 
while the SN75119 receiver has a 3-state-output enable. These devices do not, however, provide output 
connection options, line termination resistors, or receiver frequency-response controls. 

The SN55116 is characterized for operation over the full military temperature range of - 55 °C to 125°C; 
the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


n. Copyright © 1990, Texas Instruments Incorporated 

Texas xr 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-147 



SN55116, SN75116 THRU SN7S119 
DIFFERENTIAL LINE TRANSCEIVERS 


SN55116 . . . J PACKAGE 
SN75116 . . . D. J, OR N PACKAGE 
(TOP VIEW) 


DZP C 

rc 

->16 

U Vcc 

DZS C 

2 

15 

H DB 

DYS C 

3 

14 

D DA 

DYP C 

4 

13 

:de 

RA C 

5 

12 

H RYP 

RtC 

6 

11 

H RYS 

RB C 

7 

10 

H RS 

GND C 

8 

9 

H RTC 


SN55116 
FK PACKAGE 
(TOP VIEW) 


W Q. O 
N N O U 03 
Q Q Z > Q 



NC—No internal connection 


SN75118 . . . D, J, OR N PACKAGE 
(TOP VIEW) 


dzpC 

TT 

->*16 

H Vcc 

DZS C 

2 

15 

D DB 

DYSC 

3 

14 

D DA 

DYP C 

4 

13 

1 de 

RA d 

5 

12 

J RYP 

RtC 

6 

11 

D RYS 

RB C 

7 

10 

2 RE 

GND d 

8 

9 

D RTC 


SN75117 . . . D, JG, OR P PACKAGE 
(TOP VIEW) 

D 1 ni U Bp Vcc 

B c 2 7 H DE 

A C 3 6 D RY 

GND Qa bQ RS 

SN75119 . . . D, JG, OR P PACKAGE 
(TOP VIEW) 

DI ni u sQ Vcc 

B c 2 7 H DE 

A C 3 6 H RY 

GND Qa SP RE 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


'116, SN75118 
FUNCTION TABLE 
OF DRIVER 


INPUTS 

OUTPUTS 

DE DA DB 

DY DZ 

L X X 

z z 

H L X 

L H 

H X L 

L H 

H H H 

H L 


SN75117, SN75119 
FUNCTION TABLE 
OF DRIVER 


INPUTS 

OUTPUTS 

Dl DE 

A B 

H H 

L H 

X L 

H L 

L H 

z z 


'116, SN75118 

FUNCTION TABLE OF RECEIVER 


SN75117, SN75119 
FUNCTION TABLE OF RECEIVER 



DIFF 

OUTPUT RY 1 

R /RE 

INPUT 

'116 

SN75118 

L 

X 

H 

Z 

H 

L 

H 

H 

H 

H 

L 

L 


INPUTS 

OUTPUT RY 1 

A 

B 

RS/RE 

SN75117 

SN75119 

H 

L 

H 

H 

H 

L 

H 

H 

L 

L 

X 

X 

L 

H 

Z 


H = high level (Vj > V|h rnin or V|q more 
positive than Vjh 

L = low level (V| < V|i_ max or V|d more 
negative than Vjl max) 

X = irrelevant 
Z = high impedance (off) 

schematics of inputs and outputs 


EQUIVALENT OF 

EACH DRIVER INPUT 

AND EACH RE AND RS INPUT 

EQUIVALENT OF 

EACH RECEIVER INPUT 
(EXCLUDING ENABLES 

TYPICAL OF ALL OUTPUTS 


AND STROBES) 

Vcc * 



< NOM 

1 pF NOM T 

r^h 1 

■■ 1 s 


input - (I 

INPUT— ^ i— 

/77 

s _ 


Ai 

m 

NOM ' 


R 

PULLUP 


3 L 

130 n 
? NOM 


OUTPUT^ 

_SINK 

OUTPUT^ 

1 

_ 1 


Driver output R » 9 12 NOM 

Receiver output R » 20 12 NOM 
^On SN75117 and SN75119, common 
outputs replace the separate pullup and 
sink outputs. 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


logic symbols'^ 

'116 



SN75119 





SIM75117 DRIVER AND RECEIVER 



SN75119 DRIVER AND RECEIVER 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown for '116 and SN75118 are for J and N packages; those shown for SN75117 and SN75119 are for JG and P packages. 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


absolute maximunri ratings over operating free-air temperature range (unless otherwise noted) 



'116, 

SN75118 

SN75117, 

SN75119 

UNIT 

Supply voltage, Vqc ^see Note 1) 

7 

7 

V 

Input voltage, V| 

DA, DB, DE. Dl, RE, RS 

5.5 

5.5 

V 

RA, RB, RT 

±25 


A and B 


0 to 6 

Off-state voltage applied to open-collector outputs 

12 


V 



SN55116 

SN75116 

THRU 

SN75119 

UNIT 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Case temperature for 60 seconds; FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case 
for 60 seconds: J and JG packages 

300 

300 

°c 

Lead temperature 1,6 mm (1/16 inch) from case 
for 10 seconds: D, N, or P package 


260 

°c 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the FK and J packages, SN55116 chip is alloy mounted and SN75116 through SN75119 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 250 c 

POWER RATING 

DERATING FACTOR 

ABOVE Ta = 25 °C 

Ta = 70 °c 
POWER RATING 

Ta = 125°C 
POWER RATING 

D (8 pin) 

725 mW 

5.8 mW/°C 

464 mW 

- 

D (16 pin) 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55116) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (all others) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

JG 

825 mW 

6.6 mW/°C 

528 mW 

- 

N 

11 50 mW 

9.2 mW/°C 

736 mW 

- 

P 

1000 mW 

8.0 mW/°C 

640 mW 

- 


recommended operating conditions 


PARAMETER 

SN55116 

SN75' 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|h 

All inputs except 
differential inputs 




Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

Drivers 

-40 

-40 

mA 

Receivers 

-5 

-5 

Low-level output current, Iql 

Drivers 

40 

40 

mA 

Receivers 

15 

15 

Receiver input voltage, V| 

'116, '118 

±15 

±15 

V 

'117, '119 

0 6 

0 6 

Common mode receiver input voltage, V|qr 

'116, '118 

±15 

±15 

V 

'117, '119 

0 6 

0 6 

Operating free-air temperature, Ta | 

-55 125 

0 70 

°C 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

driver section 





SN75117, SN75119 




V|K Input clamp voltage 

Vcc = MIN. I| = -12 mA 

-0.9 -1.5 

-0.9 -1.5 

V 

Vqh High-level output voltage 

Vcc = min, 

V|L = 0.8 V, 
V|H = 2 V 

Ta = 25 °C (SN55116) 

Ta = 0°c to 70°C (SN75') 


2.4 3.4 

2.4 3.4 



2 3 

2 3 

Ta = -55°C to 125°C 

Iqh = -10 mA 

2 

2 

(SN55116) 

IqH = -40 mA 

1.8 

1.8 

Vql Low-level output voltage 

Vcc = min, V|h = 2 V, 

V|L = 0.8 V, Iql = 40 mA 

0.4 

0.4 

V 

Vqk Output clamp voltage 

Vcc = max, Iq = -40 mA, DE at 0.8 V 

-1.5 

-1.5 

V 

Off-state open-collector 

'O(off) 

output current 

Vcc = max, 
Vq = 12V 

Ta = 25 °C 

1 10 



Ta = MAX 

SN55116 

200 


SN75' 

20 


Off-state 

•OZ (high-impedance-state) 

output current 

Vcc = max, Vq = 0 to Vcc. DE at 0.8 V, 

Ta = 25°C 

±10 


HA 

Vcc = max, 

DE at 0.8 V, 

Ta = MAX 

o 

o 

> 

SN55116 

-300 


Vq = 0.4 V to Vcc 

SN55116 

±150 


Vq = 0 to Vcc 

SN75' 

±20 


Input current 

l| at maximum 

input voltage 

Driver or 

enable 

input 

Vcc = max, V| = 5.5 V 

1 

1 

mA 

High-level 

l|H 

input current 

Vcc = max, V| = 2.4 V 

40 

40 

liA 

Low-level 

l|L . . . 

input current 

Vcc = max, V| = 0.4 V 

-1.6 

-1.6 

mA 

Short-circuit 

'os s 

output current^ 

Vcc = max, Vq = 0, Ta = 25 °c 

-40 -120 

-40 -120 

mA 

Supply current (driver 

Ice 

and receiver combined) 

Vcc = max, Ta = 25 °c 

42 60 

42 60 

mA 


^All parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink output. For conditions 
shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at V^c = 5 V and T/s^ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vcc =* 5 V, Cl * 30 pF, Ta *= 25 °C 


driver section 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

Propagation delay time, low-to-high-levei output 

See Figure 13 

14 

30 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

12 

30 

IPZH 

Output enable time to high level 

Rl= 180 0, 

See Figure 14 

8 

20 

ns 

^PZL 

Output enable time to low level 

Rl = 250 0, 

See Figure 15 

17 

40 

ns 

IPHZ 

Output disable time from high level 

R|_= 180 0, 

See Figure 14 

16 

30 

ns 

IPLZ 

Output disable time from low level 

Rl = 250 0, 

See Figure 1 5 

20 

35 

ns 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


receiver section 


PARAMETER 

TEST CONDITIONSt 

'116, SN75118 

SN75117, SN75119 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

Differential input 

Vth s 

high-threshold voltage^ 

Vq = 0.4 V, lOL = 15 mA, 

See Note 3 

Vcc = min, ViCR = 0, 

See Note 4 

0.5 

0.5 

V 

Vcc = 5 V, V|CR = MAX, 
See Note 5 

1 

1 

Differential input 
low-threshold voltage § 

Vo = 2.4 V, lOH = -5 mA, 

See Note 3 

Vcc = min, V|CR = 0, 

See Note 4 

-0.5f 

-0.5f 

V 

Vcc = 5 V, V|CR = MAX, 
See Note 5 

-if 

-if 

V| Input voltage ranged 

VCC = 5 V, V|D = - 1 V or 1 V, See Note 3 

15 

to 

-15 

6 

to 

0 

V 

Vqh High-level output voltage 

IqH = -5 mA, 

See Note 3 

Vcc = min, V|d = -0.5 V, 

V|CR - 5ee Note 4 

2.4 

2.4 

V 

Vcc = 5 V, V|D = -1 V, 

V|CR = MAX, See Note 5 

2.4 

2.4 

Vql Low-level output voltage 

Iql = 1 5 mA, 

See Note 3 

Vcc = min, V|d = 0.5 V, 

V|CR 0' See Note 4 

0.4 

0.4 

V 

Vcc = 5 V, V|D = 1 V, 

V|CR = max. See Note 5 

0.4 

0.4 

lj{rec) Receiver input current 

Vqq = MAX, 

See Note 3 

V| = 0, Other input at 0 V 

-0.5 -0.9 

-0.5 -1 

mA 

V| = 0.4 V, Other input at 2.4 V 

-0.4 -0.7 

-0.4 -0.8 

V| = 2.4 V, Other input at 0,4 V 

0.1 0.3 

0.1 0.4 

Input current at 
l| maximum input 

voltage 

Strobe 

Vcc = min, V|d = -0.5 V, 

Vstrobe = 4.5 V 

'116, SN75117 

5 

5 

fA 

Enable 

Vcc = max, V| = 5.5 V 

SN75118, SN75119 

1 

1 

mA 


^Unless otherwise noted Vgtrobe 2,4 V. All parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to 
the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Vqq = 5 V, T/\ = 25 °C, and V|c = 0. 

^Differential voltages are at the B input terminal with respect to the A input terminal. Neither receiver input of the SN75117 or SN75119 should be taken negative with respect 
to GND. 

Ijhe algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold voltages only. 

^Input voltage range is the voltage range that, if exceeded at either input, will cause the receiver to cease functioning properly. 

NOTES: 3. Measurement of these characteristics on the SN75117 and SN75119 requires the driver to be disabled with the driver enable at 0.8 V. 

4. This applies with the less positive receiver input grounded. For SN55116, V|d = -1 V. 

5. For '116 and SN75118, this applies with the more positive receiver input at 15 V or the more negative receiver input at - 15 V. For SN75117 and SN75119, 
this applies with the more positive receiver input at 6 V. 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (continued) 


receiver section 


PARAMETER 

TEST CONDITIONS^ 

'116, SN75118 

SN75117, SN75119 

UNIT 

MIN TYpt MAX 

MIN TYP^ MAX 

High-level 

•iH 

input current 

Enable 

Vcc = MAX, V| = 2.4 V 

SN75118, SN75119 

40 

40 


Low-level 

1|L 

input current 

Strobe 

Vcc = max, V|d = 0.5 V, 

Vstrobe = 0-A V, See Note 4 

'116, SN75117 

-2.4 

-2.4 

mA 

Enable 

Vcc = max, V| = 0.4 V 

SN75118, SN75119 

-1.6 

-1.6 

Response-time-control 
current (Pin 9) 

Vcc = max, V|d = 0.5 V, 

RC at 0 V, See Note 4 

Ta = 25 °C 

-1.2 


mA 

Off-state open-collector 
lO(off) Qjjtput current 

Vcc = max, 

Vq = 12 V, 

V|D = -IV 

Ta = 25°C 


1 10 


mA 

Ta = MAX 

SN55116 

200 


SN75_ 

20 


Off-state 

lOZ (high-impedance state) 
output current 

Vcc = max, 

Vq = 0 to VcC' 

RE at 0.4 V 

Ta = 25°C 

SN75118, SN75119 

±10 

±10 

/cA 

Ta = MAX 

SN75118 

±20 


SN75119 


o 

CM 

+1 

Rj Line-terminating resistance 

Vcc = 5 V 

Ta = 25°C 

77 167 


Q 

Short-circuit 
output current § 

Vcc = max, Vq = 0 , 

V|D = -0.5 V, See Note 4 

Ta = 25°C 

o 

00 

t 

to 

1 

-15 -80 

mA 

Supply current (driver 

Ipp 

and receiver combined) 

Vcc = max, V|d = 0.5 V, 

See Note 4 

Ta = 25°C 

42 60 

42 60 

mA 


^Unless otherwise noted Vgtrobe “ 2.4 V. All parameters with the exception of off-state open-collector output current are measured vyith the active pull-up connected to 
the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Vcc = 5 V, = 25 °C, and V|c = 0. 

§Not more than one output should be shorted at a time. 

NOTE 4: This applies with the less positive receiver input grounded. For SN55116, V|d = -1 V. 


SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 




SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


switching characteristics, Vcc ■= 5 V, Cl ** 30 pF, Ta * 25 °C 


receiver section 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-hi.gh-level output 

Rl = 400 fi. 

See Figure 16 

20 

75 

ns 

tpHL 

Propagation delay time, high-to-low-level output 

17 

75 

ns 

tpZH 

Output enable time to high level 

SN75118 

Rl = 480 Q, 

See Figure 14 

9 

20 

ns 

tPZL 

Output enable time to low level 

and 

Rl = 250 Q, 

See Figure 15 

16 

35 

ns 

tPHZ 

Output disable time from high level 

SN75119 

Rl = 480 Q, 

See Figure 14 

12 

30 

ns 

tPLZ 

Output disable time from low level 

only 

Rl = 250 Q, 

See Figure 15 

17 

35 

ns 


TYPICAL CHARACTERISTICS 


DRIVER OUTPUT VOLTAGE 
vs 

DRIVER INPUT VOLTAGE 


No load 
Ta=25“( 

— 





V 

CC = 5.5 V 



f I- 




1 ycc “ 5 V 


V 

CC = 4.5 V 



. 



















> 


V|—Date Input Voltage—V 
FIGURE 1 


DRIVER OUTPUT VOLTAGE 
vs 

DRIVER INPUT VOLTAGE 


Vcc = 5 V 
No load 

— 

1 











■■■■■■■■ 








HHHHH 





m 







m 

■ 

■ 

C 




4- 

■ 

■ 




♦- 



_Ta = 125 

c 


> 



3 

o 



V|-Data Input Voltage-V 
FIGURE 2 
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SN5S116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 



Iqh—R iflh-Level Output Current—mA 
FIGURE 3 

DRIVER PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE^ 


20 

18 

lu 

E 

12 

I 10 

I 8 
(0 
OS 

<c _ 

I ® 

tx 

4 

2 

0 


Vcc = 5 V 
Cl = 30p 
S ee Figure 

p 






13 








tF 












_-- 




tp 

HL~ 














































DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 



IOL“Low-Level Output Current—mA 
FIGURE 4 

DRIVER OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE-AIR TEMPERATUREt 


30 


c 25 


20 


15 


10 


Vcc 

See 

) = 5M 
Mote C 








_tPl 

.Z—. 






- 







" 




===== 


tPHZ 1 











■ 


—— 

t 

PZH 











-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 
FIGURE 5 


-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 
FIGURE 6 


^Data for temperatures below 0°C and above 70°C are applicable to SN55116. 

NOTE 6: For tpzH and tpHZ^ = 160 0, see Figure 14. For tpzL and tpLz: Rl = 250 Q, see Figure 15. 
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Propagation Delay Times-ns VQ-Output Voltage-’ 


SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


RECEIVER OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


Load = 2 kn to Vqq 
Ta = 25°C 


TYPICAL CHARACTERISTICS 

AGE RECEIVER OUTPUT VOLTAGE 


Vcc = 5.5 V 

Vcc = 5 V ^ 

Vcc = 4.5 V ^ 



' 














.2 - 0.1 0 0.1 0.2 
VID—Differential Input Voltage—V 
FIGURE 7 

RECEIVER PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATUREt 


— 

Vcc 

Rl 

-1- 

. = 5 V 

= 400 12 





7 

bee Figure lb 


n 



. 













tPHL 



























-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 
FIGURE 9 


DIFFERENTIAL INPUT VOLTAGEt 

Vcc = 5 V 

Load = 2 kn to Vqc 



- 0.2 - 0.1 0 0.1 0.2 
V|D—Differential Input Voltage—V 

FIGURE 8 

RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE-AIR TEMPERATUREt 

30 I-^^-1-^-1-1-1-1 


Vcc = 5 V 
See Note 7 












tPLZ . 

7 


_ 




tPZL 

--1-- 







— 



- 


r—l 



tPf 

iZ 

-- 







--- 

«PZH 

.. 1_ 











-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 
FIGURE 10 


tOata for temperatures below 0°C and above 70 °C are applicable to SN55116. 

NOTE 7: For tp2H and tpnz^ = ^80 fl, see Figure 14. For tp2L and tpL2 : Rl = 250 0, see Figure 15. 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT (DRIVER AND RECEIVER) 
vs 


SUPPLY CURRENT (DRIVER & RECEIVER) 
vs 



Vcc-Supply Voltage—V 
FIGURE 11 



-75 -50 -25 0 25 50 75 100 125 

Ta -Free-Air Temperature—°C 
FIGURE 12 


^Data for temperatures below 0°C and above 70°C are applicable to SN55116. 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 


FROM OUTPUT 
UNDER TEST 


PARAMETER MEASUREMENT INFORMATION 


T 


TEST 

POINT 


Cl = 30pF 


(See Note B) 


FROM OUTPUT_ 

UNDER TEST 

Cl = 30 pF 
(See Note B) 




TEST 

POINT 


LOAD CIRCUIT 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 

FIGURE 14. tpzH and tpHZ 


FROM OUTPUT 
UNDER TEST 




► Rl = 250 n 
I TEST 

*— POINT 


-Cl = 30pF 
(See Note B) 


LOAD CIRCUIT 



FIGURE 15. tpzL and tpLZ 


TEST 

POINT 

FROM OUTPUT 

U 

►Rl = 400 n 

L ^ ^ 


UNDER TEST J 

^T^Cl 


' W] Fn 


= 30pF 

(See Note C) 

(See Note B) 




LOAD CIRCUIT 


-H k-<5r 


BINPUT 
(See Note E) 


^ _I* 

I jT^o 90%\ I 

|tF50% 50%\| 

10%/ I 1 ^10% 


.Vh 


(See Note E) 


Voff = 5V 


|4-tpHL 


-♦1 |4-tpLH 


OUTPUT 


r1.5 V 


^^1^5 V 


' Vqh 

-VoL 


VOLTAGE WAVEFORMS 

FIGURE 16 . tpLH and tpHL (RECEIVERS ONLY) 


NOTES: A. Input pulses are supplied by generators having the following characteristics Zq = 50 Q, PRR < 500 kHz, t^ = 100 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. When testing the '116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open. 

E. For '116 and SN75118, Vh = 3 V, Vl = -3 V, the A input is at 0 V. 

For SN75117 and SN75119, Vh = 3 V, Vl = 0, the A input is at 1.5 V. 
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SN55121, SN75121 
DUAL LINE DRIVERS 


■ • Designed for Digital Data Transmission over 

I 50-12 to 500-12 Coaxial Cable, Strip Line, or 

I Twisted Pair 

I • High-Speed 

I tpd = 20 ns Max at Cl = 15 pF 

• TTL Compatible With Single 5-V Supply 

• 2.4-V Output at Iqh “ - 75 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Short-Circuit Protection 

• AIMD-OR Logic Configuration 

• Designed for Use With Triple Line Receivers 
SN55122, SI\I75122 

• Designed to Be Interchangeable With 
Signetics N8T13 

description 

The SN55121 and SN75121 dual line drivers are 
designed for digital data transmission over lines 
having impedances from 50 to 500 ohms. They 
are also compatible with standard TTL logic and 
supply voltage levels. 

The low-impedance emitter-follower outputs of 
the SN55121 and SN75121 will drive 
terminated lines such as coaxial cable or twisted 
pairs. Having the outputs uncommitted allows 
wired-OR logic to be performed in party-line 
applications. Output short-circuit protection is 
provided by an internal clamping network which 
turns on when the output voltage drops below 
approximately 1.5 V. All of the inputs are in 
conventional TTL configuration and the gating 
can be used during power-up and power-down 
sequences to ensure that no noise is introduced 
to the line. 

The SN55121 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN75121 is characterized for 
operation from 0°C to 70°C. 


D1334, SEPTEMBER 1973-REVISED SEPTEMBER 1986 

SN55121 . . . J PACKAGE 
SN75121 . . . D, J. OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

Jl6 

D vcc 

IB C 

2 

15 

J2f 

1CC 

3 

14 

D2E 

ID c 

4 

13 

H 2D 

ieC 

5 

12 

D 2C 

ifL 

6 

11 

H 2B 

iyC 

7 

10 

D2A 

GND C 

8 

9 

H 2Y 


SN55121 . . . FK PACKAGE 


(TOP VIEW) 



>- Q U >- < 
Z Z CN 
O 


NC —No internal connection 


FUNCTION TABLE 

INPUTS OUTPUT 

A B C D E F Y 

H H H H X X H 

X X X X H H H 

All other input combinations L 

H = high level 
L = low level 
X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of ail parameters. 
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SN55121, SN75121 
DUAL LINE DRIVERS 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

schematic (each driver) 



All resistor values shown are nominal. 
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SN55121, SN75121 
DUAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 



SN55121 

SN75121 

UNIT 

Supply voltage, Vcc (see Note 1) 

6 

6 

V 

Input voltage 

6 

6 

V 

Output voltage 

6 

6 

V 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Case temperature for 60 seconds: FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 


260 

°c 


NOTES: 1. All voltage values are with respect to both ground terminals connected together. 

2. In the FK and J packages, SN55121 chips are either silver glass or alloy mounted and SN75121 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta “ 25 °C 

Ta - 70°c 
POWER RATING 

Ta “ 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55121) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75121) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/°C 

736 mW 

- 


recommended operating conditions 



SN55121 

SN75121 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.75 5 5.25 

4.75 5 5.25 

V 

High-level input voltage, V||-| 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-75 

-75 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55121, SN75121 
DUAL LINE DRIVERS 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = 5 V, 

l| = -12 mA 


-1.5 

V 

V(BR)I 

Input breakdown voltage 

Vcc = 5 V, 

l| = 10 mA 


5.5 

V 

VOH 

High-level output voltage 

V|H = 2 V, 

Iqh = —75 mA, 

See Note 3 

2.4 

V 

•oh 

High-level output current 

Vcc = 5 V, 

Ta = 25°C, 

V|H = 4.5 V, 

See Note 3 

VoH = 2 V, 

-100 

-250 

mA 

•OL 

Low-level output current 

V|L = 0.8 V, 

Vql = 0.4 V, 

See Note 3 

-800 

jtiA 

•O(off) 

Off-state output current 

Vcc = 3 V, 

Vo = 3 V 


500 

^A 

•IH 

High-level input current 

V| = 4.5 V 

40 

fiA 

•iL 

Low-leyel input current 

V| = 0.4 V 

-0.1 

-1,6 

mA 

•os 

Short-circuit output current^ 

Vcc = 5 V, 

Ta = 25 °C 


-30 

mA 

•CCH 

Supply current, outputs high 

Vcc = 5.25 V, 

All inputs at 2 V, 

Outputs open 

28 

mA 

•CCL 

Supply current, outputs low 

Vcc = 5.25 V, 

All inputs at 0.8 V, 

Outputs open 

60 

mA 


‘•'Not more than one output should be shorted at a time. 

NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 


switching characteristics, Vcc = 5 V, Ta =25C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Rl = 37 Q, Cl = 15 pF, 

See Figure 1 

11 20 

ns 

tpHL Propagation delay time, high-to-low-level output 

o 

CM 

03 

tpLH Propagation delay time, low-to-high-level output 

Rl = 37 Q, Cl = 1000 pF, 

See Figure 1 

22 50 

ns 

tpHL Propagation delay time, high-to-low-level output 

20 50 


PARAMETER MEASUREMENT INFORMATION 

Vcc 



INPUT 



FIGURE 1. SWITCHING TIMES 

NOTES: A. The pulse generators have the following characteristics: Zq » 50 Q, tyv = 200 ns, duty cycle < 50%, PRR < 500 kHz, 
B. Cl includes probe and jig capacitance. 
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SN55121, SN75121 
DUAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


OUTPUT CURRENT vs OUTPUT VOLTAGE 


-300 

-250 

< 

1 -200 
c 

O -150 

3 

a 

Q —100 








Vcc = 5 V 
V,H = 2y 




\ 




' A 






\ 

\ 






_i 





N 





1 

o 

-50 

n 







|\ 










\ 



1_ 





0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 

Vq—O utput Voltage—V 

FIGURE 2 


APPLICATION INFORMATION 



FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-165 



















2-166 



SN55122, SN75122 
TRIPLE LINE RECEIVERS 

D1334, SEPTEMBER 1973-REVISED SEPTEMBER 1986 


I • Designed for Digital Data Transmission Over 
I Coaxial Cable, Strip Line, or Twisted Pair 

I • Designed for Operation With BO-Q to 500-Q 
I Transmission Lines 

I • TTL Compatible 

• Single 5-V Supply 

• Built-In Input Threshold Hysteresis 

• High Speed . . . Typical Propagation 
Delay Time “ 20 ns 

• Independent Channel Strobes 

• Input Gating Increases Application Flexibility 

• Fanout to 10 Series 54/74 Standard Loads 

• Can Be Used With Dual Line-Drivers 
SN55121 and SIM75121 

• Interchangeable With Signetics N8T14 

description 

The SN55122 and SIM75122 are triple line- 
receivers that are designed for digital data 
transmission over lines having impedances from 
50 to 500 12. They are also compatible with 
standard TTL-logic and supply voltage levels. 


SN55122 . . . J PACKAGE 
SN75122 . . . D. J. OR N PACKAGE 
(TOP VIEW) 


lAp 

ITT 

Jl6 

H vcc 

1 BC 

2 

15 

: IS 

2R H 

3 

14 

D 1R 

2S C 

4 

13 

1 1Y 

2A 1^ 

5 

12 

3 3A 

2B [; 

6 

11 

J 3S 

2Y [; 

7 

10 

3 3R 

GND 

8 

9 

J 3Y 


SIM55122 . . . FK PACKAGE 
(TOP VIEW) 



NC —No internal connection 


The SN55122 and SN75122 have receiver Inputs with built-in hysteresis to provide increased noise margin 
for single-ended systems. The high impedance of this input presents a minimum load to the driver and 
allows termination of the transmission line in Its characteristic impedance to minimize line reflection. An 
open line will affect the receiver Input as would a low-level voltage. The receiver can withstand a level 
of -0.15 V with power on or off. The other inputs are in TTL configuration. The S input must be high 
to enable the receiver input. Two of the line receivers have A and B Inputs that, if both are high, will hold 
the output low. The third receiver has only an A input that, if high, will hold the output low. 


The SN55122 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN75122 Is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN55122, SN75122 
TRIPLE LINE-RECEIVERS 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


logic diagram 



FUNCTION TABLE 


1 INPUTS 

OUTPUT 

Y 

A 

B* 

R 

S 

H 

H 

X 

X 

L 

X 

X 

L 

H 

L 

L 

X 

H 

X 

H 

L 

X 

X 

L 

H 

X 

L 

H 

X 

H 

X 

L 

X 

L 

H 

input and last 

two 

lines of the 


function table are applicable to 
receivers 1 and 2 only. 

H = high level 
L = low level 
X = irrelevant 
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SN55122, SI\I75122 
TRIPLE LINE-RECEIVERS 


schematic diagram (each receiver) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... 6V 

Input voltage: R input. 6 V 

A, B, or S input. 5.5 V 

Output voltage.. 6 V 

Output current.. ±100 mA 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range: SN55122. -55°Cto125°C 

SN75122 . 0°C to 70°C 

Storage temperature range .. -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. In the FK and J packages, SN55122 chips are alloy mounted and in the J package, SN75122 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta - 25 °C 

Ta - 70OC 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/^C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55122) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75122) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/^C 

736 mW 

- 
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SN55122, SN7S122 
TRIPLE LINE-RECEIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

A, B, R, or S 

2 

V 

Low-level input voltage, Vn_ 

A, B, R, or S 

0.8 

V 

High-level output current, Iqh 

-500 


Low-level output current, Iql 

16 

mA 

Operating free-air temperature, T/\ 

SN55122 

-55 125 

Wm 

SN75122 

0 70 



electrical characteristics over recommended operating free-air temperature, Vcc ~ 4.75 V to 5.25 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

Vhvs* Hysteresis 

R 

Vcc = 5 V, Ta = 25°c 

0.3 0.6 

V 

V|K Input clamp voltage 

A,B, or S 

Vcc = 5 V, l| = -12 mA 

-1.5 

V 

V|(BR) Input breakdown voltage 

A,B, or S 

Vcc = 5 V, l| = 10 mA 

5.5 

V 

VoH High-level output voltage 

V|H = 2 V, V|L = 0.8 V, Iqh = “500 [lA 

2.6 


V|(A) = 0, V,(B) = 0, V,(S) = 2 V, 

V|(R) = 1.45 V (see Note 3), 

Iqh == -500 fiA 

2.6 

Vql Low-level output voltage 

V|H = 2 V, V|L = 0.8 V, Iql = 16 mA 

0.4 

1 

V|(A) = 0, V|(B) = 0, V|(S) = 2 V, 

V|(R) = 1.45 V (see Note 4), 

Iql =16 mA 

0.4 

l|H High-level input current 

A,B, or S 

V| = 4.5 V 

40 


R 

V| = 3.8 V 

170 

l|[_ Low-level input current 

A,B, or S 

V| = 0.4 V, V|R = 0.8 V 

-0.1 -1.6 

mA 

lOS^ Short-circuit output current 

Vcc = 5 V, Ta = 25°C 

-50 -100 


ICCH High-level supply current 

Vcc = 6.25 V, All inputs at 0.8 V, Outputs open 

72 

mA 

ICCL Low-level supply current 

Vcc =" 6.25 V, All inputs at 2 V, Outputs open 
(see Note 5) 

100 

mA 


^All typical values are at Vcc = 5 V and T/^ = 25 °C. 

^Hysteresis is the difference between the positive-going input threshold voltage, Vj + , and the negative-going input threshold voltage, 
Vj_. See Figure 4. 

§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

NOTES: 3. The receiver input was high immediately before being reduced to 1.45 V. 

4. The receiver input was low immediately before being increased to 1.45 V. 

5. For SN55122, Vcc = 5.5 V 


switching characteristics, Vcc = 5 V, Ta == 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output from R input 

See Figure 1 

o 

CO 

o 

CM 

ns 

tpHL Propagation delay time, high-to-low-level output from R input 


20 30 

ns 
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SN55122, SI\I75122 
TRIPLE LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 

N/rr 2.6 V —►! I#— < 5 ns —M M— < 5 ns 



TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zq » 50 Q, t^ = 200 ns, duty cycle = 50%, PRR = 500 kHz. 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


> 


a 

Ui 

(0 

"o 

> 

3 

a 

+-> 

3 

o 


o 

> 


vs 


INPUT VOLTAGE 



V| —Input Voltage—V 
FIGURE 2 
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SN55122, SN75122 
TRIPLE LINE-RECEIVERS 


APPLICATION INFORMATION 



FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS 



The high gain and built-in hysteresis of the 
SN55122 and SN75122 line receivers enable them 
to be used as Schmitt triggers in squaring pulses. 

FIGURE 4. PULSE SQUARING 
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SIV55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


■ • Single 5-V Supply 

I • High-Input-Impedance, High-Threshold 

I Receivers 

I • Common Driver Strobe 

• TTL-Compatible Driver and Strobe Inputs 
with Clamp Diodes 

• High-Speed Operation 

• 100-mA Open-Collector Driver Outputs 

• Four Independent Channels 

• TTL-Compatible Receiver Output 

description 

The SN55138 and SN75138 quad bus 
transceivers are designed for two-way data 
communication over single-ended transmission 
lines. Each of the four identical channels consists 
of a driver with TTL inputs and a receiver with 
a TTL output. The driver open-collector output 
is designed to handle loads of up to 100 mA 
open-collector. The receiver input is internally 
connected to the driver output, and has a high 
impedance to minimize loading of the 
transmission line. Because of the high driver- 
output current and the high receiver-input 
impedance, a very large number (typically 
hundreds) of transceivers may be connected to 
a single data bus. 

The receiver design also features a threshold of 
2.3 V (typical), providing a wider noise margin 
than would be possible with a receiver having 
the usual TTL threshold. A strobe turns off all 
drivers (high impedance) but does not affect 
receiver operation. These circuits are designed 
for operation from a single 5-V supply and 
include a provision to minimize loading of the 
data bus when the power-supply voltage is zero. 

The SN55138 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN75138 is characterized for 
operation from 0°C to 70°C. 


D1663, SEPTEMBER 1973-REVISED SEPTEMBER 1986 

SN55138 . . . J PACKAGE 
SN75138 . . . D, J, OR N PACKAGE 
(TOP VIEW) 


gndH 

TT 

-7i6 

Uvcc 

1BC 

2 

15 

Il4B 

IRC 

3 

14 

Il4R 

idC 

4 

13 

I|4D 

2DC 

5 

12 

Js 

2RC 

6 

11 

I|3D 

2BC 

7 

10 

I|3R 

gndC 

8 

9 

USB 


SN55138 . . . FK PACKAGE 
(TOP VIEW) 


Q CJ 




CD 

Z 

o 

NC 

L) 

> 

00 




nr 

3 

T=J 

2 

uzr 

1 

T=r 

20 

L_I 

19 


1R 

]4 





18[ 

4R 

ID 

]5 





17[ 

4D 

NC 

]6 





16[ 

NC 

2D 

]7 





15[ 

S 

2R 

]8 





14[ 

3D 



9 

HI 

10 

XU 

11 
xzi 

12 

m. 

13 

1 — 1 




CD 

Q 

O 

CD 

CE 




CM 

z 

z 

CO 

CO 





NC —No internal connection 


FUNCTION TABLE FUNCTION TABLE 

(TRANSMITTING) (RECEIVING) 



H = high level, L = low level, X = irrelevant 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclune testing of all parameters. 


■j. Copyright © 1986, Texas Instruments Incorporated 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


logic diagram (positive logic) 


s 

ID 

1R 

2D 

2R 

3D 

3R 

4D 

4R 



Pin numbers showns are for D, J, and N packages. 


schematics of inputs and outputs 


EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 


EQUIVALENT OF 
EACH RECEIVER INPUT 


TYPICAL OF ALL 
DRIVER OUTPUTS 


TYPICAL OF ALL 
RECEIVER OUTPUTS 
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SN5513B, SN75138 
aUADRUPLE BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 



SN55138 

SN75138 

UNIT 

Supply voltage, \/qc (see Note 1) 

7 

7 

V 

Input voltage 

5.5 

5.5 

V 

Driver off-state output voltage 

7 

7 

V 

Low-level output current into the driver output 

150 

150 

mA 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 

-65 to 150 

°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 


260 

°C 

Case temperature for 60 seconds: FK package 

260 


°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

°C 


NOTES: 1. All voltage values are with respect to both ground terminals connected together. 

2. In the FK and J packages, SN55138 chips are alloy mounted and SN75138 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70 °c 

POWER RATING 

Ta “ 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

~ 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55138) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75138) 

1025 mW 

8.2 mW/°C 

656 mW 


N 

11 50 mW 

9.2 mW/°C 

736 mW 

~ 


recommended operating conditions 



SN55138 

SN75138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, Vjh 

Driver or strobe 

2 

2 

V 

Receiver 

3.2 

2.9 

Low-level input voltage, Vj[_ 

Driver or strobe 

0.8 

0.8 

V 

Receiver 

1.5 

1.8 

High-level output current, Iqh 

Receiver output 

-400 

-400 

IjlA 

Low-level output current, Iql 

Driver output 

100 

100 

mA 

Receiver output 

16 

16 

Operating free-air temperature, Ta | 

-55 125 

0 70 

°C 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN55138 

SN75138 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Input clamp 
voltage 

Driver or strobe 

Vcc = min, l| = -12 mA 

-1.5 

-1.5 

V 

High-level 

VoH 

output voltage 

Receiver 

Vcc = min, V|H(S) = 2 V, 

V|L(R) = ViLmax, Iqh = -400/iA 

2.4 3.5 

2.4 3.5 

V 

Low-level 

Vql 

output voltage 

Driver 

Vcc min, V|H(D) = 2 V, 

V|L(S) = 0-8 V, Iql = 100 mA 

0.45 

0.45 

V 

Receiver 

Vcc = min, V|H(R) = ViH min, 

V|H(S) = 2 V, Iql = 16 mA 

0.4 

0.4 

Input current at 
l| maximum input 

voltage 

Driver or strobe 

Vcc = max, V| = Vcc 

1 

1 

mA 

High-level 

hH 

input current 

Driver or strobe 

Vcc = max, V| = 2.4 V 

40 

40 

mA 

Receiver 

Vcc = 5 V, V|(R) = 4.5 V, 

V|(S) = 2 V 

25 300 

25 300 

Low-level 

'IL 

input current 

Driver or strobe 

Vcc = max, V| = 0.4 V 

-1 -1.6 

-1 -1.6 

mA 

Receiver 

Vcc = max, V|(R) = 0.45 V, 

V|(S) = 2 V 

-50 

-50 

Input current 
with power off 

Receiver 

Vcc = 0' V| = 4.5 V 

1.1 1.5 

1.1 1.5 

mA 

Short-circuit 
output current § 

Receiver 

Vcc = max 

-20 -55 

-18 -55 

mA 

Ice Supply current 

All driver 

outputs low 

Vcc = max, V|(d) = 2 V, 

V|(S) = 0.8 V 

50 65 

50 65 

mA 

All driver 

outputs high 

Vcc = max, V|{R) = 3.5 V, 

V|(S) = 2 V, 

Receiver outputs open 

42 55 

42 55 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters 
D, R, and S used with V| refer to the driver input, receiver input, and strobe input, respectively. 

*AII typical values are at V^C = 5 V, T/\ = 25 °C. 

§Not more than one output should be shorted at a time. 

switching characteristics, Vcc - 5 V, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fPLH 

Driver 

Driver 

Ci_ = 50 pF, Rl = 50 0, 
See Figure 1 

15 24 

ns 

tPHL 

14 24 

tPLH 

Strobe 

Driver 

18 28 

ns 

tPHL 

CM 

CO 

CM 

CM 

tPLH 

Receiver 

Receiver 

Cl = 15 pF, Rl = 400 Q, 
See Figure 2 

7 15 

ns 

fPHL 

8 15 


ttpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vcc 


FROM OUTPUT 
UNDER TEST 


T Cl 

_ (See Note B) 


TEST 

POINT 


TEST 

POINT Vcc 


FROM OUTPUT 
UNDER TEST 



DRIVER 

INPUT 

(See Note D) 

STROBE 

INPUT 



DRIVER 

OUTPUT 





VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 1. PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS 


FIGURE 2. PROPAGATION DELAY TIMES 
FROM RECEIVER INPUT 


NOTES: A. 

B. 

C. 

D. 


Input pulses are supplied by generators having the following characteristics: t^ = 100 ns, PRR < 1 MHz, tr < 10 ns, tf <10 ns, 
Zq «50 12. 

Ci_ includes probe and jig capacitance. 

All diodes are 1N916 or 1N3064. 

When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 
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Vo(D)“Driver Output Voltage—’ 


SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICSt 


> 


DRIVER TRANSFER CHARACTERISTICS 
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0 12 3 4 
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^ 1 - Kn o 
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DRIVER TRANSFER CHARACTERISTICS 
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Vcc = 5.5'v 


V|(S)=0.8V 

Ta =25°C 

Vcc ^ ^ 

Vcc = 4.5 V 'l 
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V|(D)—Driver Input Voltage—V 


Vi(D)—Driver Input Voltage—V 


FIGURE 3 


FIGURE 4 


STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS 


STROBE-TO-DRIVER OUTPUT 

TRANSFER CHARACTERISTICS 
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Vcc = 5 V 
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Vcc = 4-5 V 
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/ 
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Ta = 
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5 V 




rp- V ‘t. 


qi_I_^_I_^-1-1 
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V|{s)—Strobe Input Voltage—V 


V|(s)—Strobe Input Voltage—V 


FIGURE 5 


FIGURE 6 


Ipata for temperatures below 0°C and above 70 °C is applicable to SN55138 circuits only. 
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VoH(R)-High-Level Output Voltage-V Vo(R)-Receiver Output Voltage-^ 


SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS t 

RECEIVER TRANSFER CHARACTERISTICS RECEIVER TRANSFER CHARACTERISTICS 



01234 01234 


V|(R)—Receiver Input Voltage—V 


V|(R)—Receiver Input Voltage—V 


FIGURE 7 


FIGURE 8 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT (RECEIVER) 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT (RECEIVER) 



•OH(R)“High-Level Output Current—mA 


IOH(R)~High-Level Output Current—mA 


FIGURE 9 


FIGURE 10 


^Data for temperatures below 0°C and above 70‘’C is applicable to SN55138 circuits only. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICSt 

LOW-LEVEL OUTPUT VOLTAGE 



0 10 20 30 40 50 60 

IOL(R)~Low-Level Output Currnet—mA 

FIGURE 11 

RECEIVER INPUT CURRENT 
vs 

RECEIVER INPUT VOLTAGE 
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V|(R)—Receiver Input Voltage—V 

FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT (DRIVER OUTPUT) 
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IOL(D)~Low-Level Output Current—mA 

FIGURE 12 

RECEIVER INPUT CURRENT 



V|{R)—Receiver Input Voltage—V 

FIGURE 14 


^Data for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS t 


SUPPLY CURRENT 

VS 

SUPPLY VOLTAGE 
(ALL DRIVER OUTPUTS LOW) 



01 2345678 

Vcc~SupplyVoltage-V 


FIGURE 15 


SUPPLY CURRENT 
vs 



01 2345678 

Vcc-SupplyVoltage-V 

FIGURE 16 


PROPAGATION DELAYTIMES 
vs 
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Ta—F ree-Air Temperature-°C 


PROPAGATION DELAY TIMES 
vs 

SUPPLY VOLTAGE 
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Vcc~Supply Voltage—V 


FIGURE 17 FIGURE 18 

^Data for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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Propagation Delay Times—ns 


SN5S138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


DRIVER PROPAGATION DELAY TIMES 

VS 

LOAD CAPACITANCE 



Cl—L oad Capacitance—pF 


FIGURE 19 


RECEIVER PROPAGATION DELAY TIMES 
vs 

LOAD CAPACITANCE 

16 -—------ 

Vcc = 5 V 


14 - Rl = 400 ^2, See Figure 2 
Ta * 25°C 



Cl—L oad Capacitance—pF 


FIGURE 20 


APPLICATION INFORMATION 


5V 5 V 



TYPICAL VOLTAGE WAVEFORMS 

FIGURE 21. POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 



4 V 
2 V 
0 V 

TYPICAL VOLTAGE WAVEFORMS 

FIGURE 22. PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 

5 V 5 V 





TYPICAL VOLTAGE WAVEFORMS 

FIGURE 23. POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 
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SN55157, SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 


r # Meets EIA Standards RS-422-A and 
RS-423-A 

• Meets Federal Standards 1020 and 1030 
• Operates from Single 5-V Power Supply 
• Wide Common-Mode Voltage Range 
• High Input Impedance 
• TTL-Compatible Outputs 
• High-Speed Schottky Circuitry 
• 8-Pin Dual-ln-Line Package 

• Similar to uA9637AC except for Corner 
Vcc 3nd Ground Pin Positions 

description 

The SN75157 is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 
1030. It utilizes Schottky circuitry and has TTL- 
compatlble outputs. The Inputs are compatible 
with either a single-ended or a differential-line 
system. The device operates from a single 5-voIt 
power supply and is supplied in an 8-pln dual-in¬ 
line package and small outline package. 

The SN55157 is characterized over the full 
military temperature range of - 55 °C to 125 °C. 
The SN75157 is characterized for operation from 
0°C to 70°C. 


D2300, SEPTEMBER 1980-REVISED SEPTEMBER 1986 

SN55157 . . . JG PACKAGE 
SN75157 . . . D, JG. OR P PACKAGE 
(TOP VIEW) 

11N+ [I 1 U 8 ]VcC 
1 OUT [12 7l]1IN- 

20UT[;3 6l]2IN + 

GNDH 4_5 ;] 2IN- 

logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


— ^ Copyright © 1980, Texas Instruments Incorporated 
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SN55157, SN75157 

DUAL DIFFERENTIAL LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). -0.5 V to 7 V 

Input voltage... . ± 15 V 

Differential input voltage (see Note 2) .«. ± 15 V 

Output voltage (see Note 1). -0.5 V to 5.5 V 

Low-level output current .. 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

SN55157 JG package. 1050 mW 

SN75157 D package. 725 mW 

JG package. 825 mW 

P package. 1000 mW 

Operating free-air temperature range: SN55157.. -55°C to 125°C 

SN75157 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package. 260 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate the SN55157 JG package to 672 mW at 70 °C at the rate of 8.4 mW/°C, 
the SN75157 JG package to 528 mW at 70^0 at the rate of 6.6 mW/°C, the D package to 464 mW at 70°C at the rate 
of 5.8 mW/°C, and the P package to 640 mW at 70°C at the rate of 8.0 mW/°C. In the JG package, SN551 57 chips are 
alloy mounted and SN75157 chips are glass mounted. 


recommended operating conditions 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.75 

5 

5.25 

v 

Common-mode input voltage, Vjc 


V 

Operating free-air temperature, T/^ 

SN55157 

-55 

25 

125 

°c 

SN75157 

0 

25 

70 



electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

See Note 4 

UNIT 

vt 

Threshold voltage (V7+ and Vj-) 


-0.2 

0.2 

V 

See Note 5 

-0.4 

0.4 

Vhys 

Hysteresis (Vj+ - Vj_) 


70 

mV 

VOH 

High-level output voltage 

V|D = 0.2 V, 

Iq = -1 mA 

2.5 

3.5 

V 

VOL 

Low-level output voltage 

V|D = -0.2 V, 

Iq = 20 mA 

0.35 0.5 

V 

h 

Input current 

Vcc = 0 to 5.5 V, 

V| = 10 V 

1.1 3.25 

mA 

See Note 6 

Vj = -10 V 

in 

CM 

CO 

1 

CD 

1 

'os 

Short-circuit output current^ 

< 

0 

p 

V|D = 0.2 V 

-40 

-75 -100 

mA 

'cc 

Supply current 

ViD = -0.5 V, 

No load 

35 50 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

^Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet 
for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-Q resistor in series with each input. 

6. The input not under test is grounded. 
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SN55157, SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 




NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR 
duty cycle = 50%. 


FIGURE 1. TRANSITION TIMES 


5 MHz, 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 

DIFFERENTIAL INPUT VOLTAGE 



- 100 -50 0 50 100 

V|D—Differential Input Voltage—mV 

FIGURE 2 


OUTPUT VOLTAGE 


vs 

DIFFERENTIAL INPUT VOLTAGE 



-100 -50 0 50 100 

V|D—Differential Input Voltage- mV 

FIGURE 3 
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SN75157 

DUAL DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 



IOH~Hi 9 h*Level Output Current—mA 


LOW-LEVEL OUTPUT VOLTAGE 


vs 

LOW-LEVEL OUTPUT CURRENT 



FIGURE 4 


FIGURE 5 


SUPPLY CURRENT 


vs 



01 2345678 

Vcc~Supply Voltage—V 
FIGURE 6 
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SN75157 

DUAL DIFFERENTIAL LINE RECEIVER 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

D2292, JANUARY 1977-REVISED SEPTEMBER 1986 

• Meets EIA Standard RS-422-A 

• Single 5-V Supply 

• Balanced-Line Operation 

• TTL-Compatible 

• High Output Impedance in Power-Off 
Condition 

• High-Current Active-Pullup Outputs 

• Short-Circuit Protection 

• Dual Channels 

• Input Clamp Diodes 

description 

The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the 
requirements set by the EIA Standard RS-422-A interface specifications. The outputs provide 
complementary signals with high-current capability for driving balanced lines, such as twisted pair, at normal 
line impedance without high power dissipation. The output stages are TTL totem-pole outputs providing 
a high-impedance state in the power-off condition. 

The SN55158 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN75158 is characterized for operation from 0°C to 70°C. 

logic symbol^ logic diagram (positive logic) 


SN55158 . . . JG PACKAGE 
SIM75158 . . . D, JG, OR P PACKAGE 
(TOP VIEW) 


izEi 
1Y [12 
IAE 
GND C 


TTr J vcc 

7 U 2Z 
6 n 2Y 
5 H 2A 



1A 


2A 


(3) 


(5) 


( 2 ) 


r 

(1) 

1 (6) 


(7) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1986, Texas Instruments Incorporated 
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SI\I55158, SN75158 

DUAL DIFFERENTIAL LINE DRIVERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range: SN55158. -55°C to 125°C 

SN75158 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 

NOTES: 1. All voltage values except differential output voltage Vqd are with respect to network ground terminal. Vqd's at the Y output 
with respect to the Z output. 

2. In the JG package, SN55158 chips are alloy mounted and SN75158 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70 °c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

725 mW 

5.8 mW/oC 

464 mW 

N/A 

JG (SN55158) 

1050 mW 

8.4 mW/^C 

672 mW 

210 mW 

JG (SN75158) 

825 mW 

6.6 m\N/°C 

528 mW 

N/A 

P 

1000 mW 

8.0 mW/^C 

640 mW 

N/A 


recommended operating conditions 



SN55158 

SN75158 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, V^c 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, Vm 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

v 

High-level output current, Iqh 

-40 

-40 

mA 

Low-level output current, Iql 

40 

40 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER 



SN55158 

SN75158 

UNIT 






MIIM TYPt 

MAX 

MIIM 

TYP* 

MAX 

V|K 

Input clamp voltage 

Vcc 

= MIN, 

l| = 

-12 mA 

-0.9 

-1.5 


-0.9 

-1.5 

V 

VqH 

High-level output voltage 

Vcc 

V|H 

= MIN, 

= 2 V, 

V|L 

•oh 

= 0.8 V, 

= -40 mA 

2 3.0 

2.4 

3.0 


V 

VoL 

Low-level output voltage 

Vcc 

V|H 

= MIN, 

- 2 V, 

V|L 

'OL 

= 0.8 V, 

= 40 mA 

0.2 

0.4 


0.2 

0.4 

V 

|V0D1 1 

Differential output voltage 

Vcc 

= MAX, 

•o = 

0 

3.5 

CM 

Q 

O 

> 

CM 


3.5 

2 VoD2 

V 

|V0D2l 

Differential output voltage 

Vcc 

= MIN 



2 3.0 

2 

3.0 


V 

^I^odI 

Change in magnitude of 
differential output voltage^ 

Vcc 

= MIN 


Rl= IOOQ, 
See Figure 1 

±0.02 

±0.4 


±0.02 

±0.4 

V 

voc 

Common-mode output voltagell 

Vcc 

= MAX 


1.9 

3 


1.8 

3 


Vcc 

= MIN 


1.4 

3 


1.5 

3 


A|Vocl 

Change in magnitude of 
common-mode output voltage § 

Vcc 

= MIN or MAX 


±0.01 

±0.4 


±0.01 

±0.4 

V 





Vo 

= 6 V 

0.1 

100 


0.1 

100 


'o 

Output current with power off 

Vcc 

= 0 

Vo 

= -0.25 V 

-0.1 

- 100 


-0.1 

-100 

fxA 





Vo 

= -0.25 to 6 V 

±100 

±100 


ll 

Input current at maximum 
input voltage 

Vcc 

= MAX, 

V| = 

5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc 

= MAX, 

V| - 

2.4 V 

40 

40 

/cA 

l|L 

Low-level input current 

Vcc 

= MAX, 

V| = 

0.4 V 


-1.6 


- 1 

-1.6 

mA 

'os 

Short-circuit output current^ 

Vcc 

= MAX 



o 

1 

CD 

O 

- 150 

-40 

-90 

-150 

mA 

Icc 

Supply current (both drivers) 

Vcc = max. 

No load. 

Inputs grounded, 
Ta = 25 °C 

37 

50 


37 

50 

mA 


’t’For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at Vqq = 5 V and = 25 ®C except for VqC' for which \/cC stated under test conditions. 

^ AI Vqd I 3 rid A | Vqc | are the changes in magnitudes of Vqd and Vqq, respectively, that occur when the input is changed from a high 
level to a low level. 

11n EIA Standard RS-422-A, Vqc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
^Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST 

SN55158 

SN75158 

UNIT 

CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

fPLH 

Propagation delay time, low-to-high-level output 

See Figure 2, 

16 

25 

16 

25 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Termination A 

10 

20 

10 

20 

ns 

fPLH 

Propagation delay time, low-to-high-level output 

See Figure 2, 

13 

20 

13 

20 

ns 

fPHL 

Propagation delay time, high-to-low-level output 

Termination B 

9 

15 

9 

15 

ns 

tTLH 

Transition time, low-to-high-level output 

See Figure 2, 

4 

20 

4 

20 

ns 

tTHL 

Transition time, high-to-low-level output 

Termination A 

4 

20 

4 

20 

ns 

Overshoot factor 

See Figure 2, 

Termination C 

10 

10 

% 
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SN55158, SN75158 

DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

INPUT 

Y OUTPUT 

Z OUTPUT 




TERMINATION A TERMINATION B TERMINATION C 


TEST CIRCUIT 


^ 5 ns->l W— W-< 5 ns 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zq = 50 Q, tw = 25 ns, PRR <10 MHz. 
B. C(, includes probe and jig capacitance. 


FIGURE 2. SWITCHING TIMES 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 

VS 

DATA INPUT VOLTAGE 


> 

I 


O 

> 


No 1 

ta 

— 

oad 
= 25 

— 

°C 


— 

n 

— 






Vcc 

= 5. 

) V 


■ 

■ 

1 











■ 

1 

1 


■ 


■ 

■ 


■ 

1 

1 


■ 


■ 

■ 

■ 

■ 

■ 

1 








1 2 3 

V| —Data Input Voltage —V 
FIGURE 3 


OUTPUT VOLTAGE 
vs 


o 

I 

o 

> 



1 2 3 

V| —Data Input Voltage —V 
FIGURE 4 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


> 

I 


o 

> 


O 

I 


o 

> 



0 -20 -40 -60 -80 -100 -120 

Current —mA 
FIGURE 5 



0 10 20 30 40 50 60 70 80 

Current —mA 

FIGURE 6 


I^Data for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only. 


Texas ’V 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-195 











SN55158, SN75158 

DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 


VS 



-75 -50 -25 0 25 50 75 100 125 

T/\ —Free-Air Temperature — °C 
FIGURE 7 


PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 


30 


25 


20 


■flj 15 
O 


10 


1 1 

Vcc = 5 V 

See Figure 2 






lerr 

ninaiK 

)n M 






1 

_ tF 

>LH _ 









tPI 

HL_ 



— 


















-75 -50 -25 0 25 50 75 100 125 

Ta—F fee-Air Temperature—°C 

FIGURE 8 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 



01 2345678 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 



-75 -50 -25 0 25 50 75 100 125 


Vcc —Supply Voltage—V 


TA—Free-Air Temperature — °C 


FIGURE 9 FIGURE 10 

^Data for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only. 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 



0.1 0.4 1 4 10 

f—Frequency —MHz 
FIGURE 11 


40 100 
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SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


I • Meets EIA Standards RS-422-A, RS-423-A, 

I and RS-485 

I • Meets CCITT Recommendations V.IO, 

V.11, X.26, and X.27 

• Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode input Voltage 
Range ... ~ 12 to 12 V 

• Input Sensitivity . . . ± 200 mV 

• Input Hysteresis ... 50 mV Typ 

• High Input Impedance . . . ^2 kQ Min 

• Operates from Single 5-Volt Supply 

• Low Power Requirements 

• Plug-In Replacement for AM26LS32 

description 

The SN55173 is a monolithic quadruple 
differential line receiver with three-state outputs. 
It is designed to meet the requirements of EIA 
Standards RS-422-A, RS-423-A, and RS-485 
and several CCITT recommendations. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 
second. The four receivers have an ORed pair ^ 
enables in common. Either G being high or G 
being low enables all of the receivers. The device 
features high input impedance, input hysteresis 
for increased noise immunity, and input 
sensitivity of ± 200 mV over a common-mode 
input voltage range of -12 to 12 V. The 
SN55173 is designed for optimum performance 
when used with the SN55172 or SN55174 
quadruple differential line drivers. 

The SN55173 is characterized for operation from 
-55°C to 125°C. 


D3167, DECEMBER 1988 


J PACKAGE 
(TOP VIEW) 


ibC 

TT 

Jl6 

11 vcc 

iaC 

2 

15 

D 4B 

iyC 

3 

14 

U 4A 

gC 

4 

13 

H 4Y 

2Y[I 

5 

12 

35 

2AC; 

6 

11 

3 3Y 

2B[I 

7 

10 

3 3A 

gndC 

8 

9 

3 3B 


FK PACKAGE 
(TOP VIEW) 


U 

< CD o o m 
2 > ^ 




TIT 

3 

rr 

2 

CT 

1 

ET 

20 

CT 

19 



1Y 

]“ 






18C 

4A 

G 

]5 






17[ 

4Y 

NC 

]6 






16[ 

NC 

2Y 

]7 






15[ 

G 

2A 

]8 






14C 

3Y 



9 

JH 

10 

m 

11 

o 

12 

m 

13 

!□ 





CO 

Q 

u 

CD 

< 





CM 

Z 

2 

CO 

CO 




CD 


NC —No internal cbnnection 

logic symbol 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1988, Texas Instruments Incorporated 


2-199 






SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


logic diagram (positive logic) 



1Y 


2Y 


3Y 


4Y 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL 

A-B 

ENABLES 

OUTPUT 

Y 

G G 

V|D > 0.2 V 

hh X 

X L 

H 

H 

-0.2 V < V|D < 0.2 V 

H X 

X L 

? 

? 

V|D < -0.2 V 

H X 

X L 

L 

L 

X 

L H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (off) 


schematics of inputs and outputs 



, Texas 
Instruments 


2-200 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 










SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage, A or B inputs. ±25 V 

Differential Input voltage (see Note 2) . ±25 V 

Enable input voltage. 7 V 

Low-level output current . . 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3). 1375 mW 

Operating free-air temperature range .. -55°C to 125°C 

Storage temperature range. 65°C to 150°C 

Case temperature for 60.seconds: FK package.. 260°C 

Lead temperature 1,6 mm (1/16 Inch) from case for 60 seconds. 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.5 5 5.5 

V 

Common-mode input voltage, V|c 

±12 

V 

Differential input voltage, V|q 

±12 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

High-level output current, Iqh 

-400 

fiA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, 

-55 125 

°C 
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SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


electrical characteristics over recommended ranges of common>mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VjH Differential-input high-threshold voltage 

Vo = 2.7 V, Iq = -0.4 mA 

0.2 

V 

VjL Differential-input low-threshold voltage 

Vq = 0.5 V, Iq = 16 mA 

- 0 . 2 * 

V 

Vhvs Hysteresis § 


50 

mV 

V|K Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

V|D = 200 mV, lOH = -400/iA 

2.5 

V 

Vql Low-level output voltage 


Iql = 8 mA 

0.45 

m 


0.5 

•OZ High-impedance-state output current 

Vq = 0.4 V to 2.4 V 

±20 



Other input at 0 V, 

See Note 4 

V| = 12 V 

1 


V| = -7 V 

- 0.8 

l|H High-level enable-input current 

V|H = 2.7 V 

20 


l|L Low-level enable-input current 



HA 

IqS Short-circuit output current^ 


-15 -85 

mA 

Ice Supply current 

Outputs disabled 

70 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

^The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for threshold 
voltage levels only. 

^Hysteresis is the difference between the positive-going input threshold voltage, VJ 4 ., and the negative-going input threshold voltage, 
Vj_See Figure 4. 

^Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

NOTE 4: Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 


switching characteristics, Vcc “ 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

fPLH 

Propagation delay time, low-to-high-level output 

V|D = -1.5 V to 1.5 V, 

Cl = 15 pF, 

20 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 1 


22 

35 

ns 

tpZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 2 

17 

22 

ns 

tPZL 

Output enable time to low level 

Cl = 15 pF, 

See Figure 3 

20 

25 


fPHZ 

Output disable time from high level 

Cl = 5 pF, 

See Figure 2 

21 

30 

ns 

fpLZ 

Output disable time from low level 

Cl = 5 pF, 

See Figure 3 

30 

40 

ns 
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SNS5173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. tpLH- tpHL 


p — — --1 Vcc 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. tpHZ. tPZH 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, 
tr < 6 ns, tf < 6 ns, Zout = 50 D. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

D. To test the active-low enable 5, ground G and apply an inverted input waveform to 5. 
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Vq—O utput Voltage — 


SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 3. tpzjL, tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, 
tr < 6 ns, tf < 6 ns, Zout = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. Ail diodes are 1N916 or equivalent. 

D. To test the active-low enable G, ground G and apply an Inverted input waveform to G. 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 



V|D —Differential Input Voltage —mV 

FIGURE 4 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 



l 0 H“*^' 9 ^*'Level Output Current—mA 

FIGURE 5 
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VoL~ Low-Level Output Voltage — 


SN55173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTER ST CS 


LOW-LEVEL OUTPUT VOLTAGE 


VS 

LOW-LEVEL OUTPUT CURRENT 



0 5 10 15 20 25 30 

Iql—L ow-Level Output Current —mA 

FIGURE 6 


OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 



V| —Enable G Voltage —V 
FIGURE 7 


OUTPUT VOLTAGE 
vs 

ENABLE G VOLTAGE 



V| —Enable G Voltage —V 


FIGURE 8 


INPUT CURRENT 


vs 

INPUT VOLTAGE 



V| —Input Voltage —V 

FIGURE 9 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


D1292, OCTOBER 1972-REVISED SEPTEMBER 1986 


SN55182 . . . J PACKAGE 
SN75182 . . . D, J, OR IM PACKAGE 
(TOP VIEW) 


1IN- H 

TT 

J 14 

H vcc 

irtL 

2 

13 

U 2IN- 

1IN+ C 

3 

12 

D2Rt 

1STRB C 

4 

11 

U 2IN + 

1RTC C 

5 

10 

D 2STRB 

ioutC 

6 

9 

H 2RTC 

GND d 

7 

8 

I]20UT 


SN55182 . . . FK PACKAGE 
(TOP VIEW) 


• Single 5-V Supply 

• Differential Line Operation 

• Dual Channels 

• TTL Compatibility 

• ± 15 V Common-Mode Input Voltage Range 

• ± 15 V Differential Input Voltage Range 

• Individual Channel Strobes 

• Built-In Optional Line-Termination Resistor 

• Individual Frequency Response Controls 

• Designed for Use With Dual Differential 
Drivers SN55183 and SN75183 

• Designed to Be Interchangeable With 
National Semiconductor DS7820A and 
DS8820A 


description nbihb jo .ol 2 in + 

NC ]7 15[NC 

The SN55182 and SN75182 dual differentia! line 1RTC ]8 14[2STRB 

receivers are designed to sense small differential g ^ q ^ ^ ^213 

signals In the presence of large common-mode - r~ir~inr~iri - 

noise. These devices give TTL-compatible output d z z d h 

signals as a function of the polarity of the 2 ^ 2 S 

differential input voltage. The frequency 

response of each channel may be easily nc-N o internal connection 

controlled by a single external capacitor to 

provide immunity to differential noise spikes. The output goes to a high level when the inputs are open- 
circuited. A strobe Input is provided which, when in the low level, disables the receiver and forces the 
output to a high level. 

The receiver is of monolithic single-chip construction, and both halves of the dual circuits use common 
power supply and ground terminals. 

The SN55182 Is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN75182 is characterized for operation from 0°C to 70°C. 
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NC 
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2STRB 



9 

HI 

10 1 1 
r~in 

12 13 

mm 




NC —No internal connection 


logic symbol 



logic diagram (positive logic) 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J and N packages. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55182, SN75182 

DUAL DIFFERENTIAL LINE RECEIVERS 


schematic (each receiver) 


RESPONSE TIME 
CONTROL 



Vcc 


OUTPUT 

( 6 , 8 ) 


GROUND 


FUNCTION TABLE 


STROBE 

DIFF 

INPUT 

OUTPUT 

L 

X 

H 

H 

H 

H 

H 

L 

L 


H = V| > V|H min or V|d more 
positive than Vyu 
L = V| < V||_ max or V|d more 
negative than Vjl max 
X = irrelevant 


Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55182 

SN75182 

UNIT 

Supply voltage, Vcci (see Note 1) 

8 

8 

V 

Common-mode input voltage 

±20 

±20 

V 

Differential input voltage (see Note 2) 

±20 

±20 

, V 

Strobe input voltage 

8 

8 

V 

Output sink current 

50 

50 

mA 

Continuous total power dissipation (see Note 3) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 

-65 to 150 

°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds; D or N package 


260 

msm. 

Case temperature for 60 seconds: FK package 

260 


°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

mi 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 

3. In the FK and J packages, SN55182 chips are alloy mounted and SN75182 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 ®C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70®c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/^C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55182) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

' J (SN75182) 

1025 mW 

8.2 mW/^C 

656 mW 

- 

N 

1150 mW 

9.2 mW/°C 

736 mW 

- 


, Texas ^ 
Instruments 


2-208 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 













SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


recommended operating conditions 



SN55182 

SN75182 



MIN NOM 

MAX 

MIN NOM 

MAX 


Supply voltage, Vqc 

4.5 5 

5.5 

4.5 5 

5.5 

V 

Common-mode input voltage, V|c 


±15 

V 

High-level strobe input voltage, V|H(strobe) 

L2.1 

5.5 

2.1 

5.5 

V 

Low-level strobe input voltage, V|L(strobe) 

jjiii^Qiiiiiiiiiim 

139 

0 

0.9 

V 

High-level output current, Iqh 




-400 

HA 

Low-level output current, Iql 

16 

16 

mA 

Operating free-air temperature, 

-55 

125 

0 

70 

°C 


electrical characteristics over recommended ranges of VcC' V|c, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYP* MAX 

UNIT 

VjH Differential input high-threshold voltage 

Vq = 2.5 V, 

•oh ~ —400 fiA 

V|C = -3 V to 3 V 

0.5 

V 

V|c = - 1 5 V to 1 5 V 

1 

VjL Differential input low-threshold voltage 

Vq = 0.4 V, 

•OL = 16 

V|c = -3 V to 3 V 

-0.5 

V 

V|c = - 15 V to 1 5 V 

-1 

'^OH High-level output voltage 

V|D = 1 V, Vgtrobe = 2.1 V, 

•oh = -400 nA 

2.5 4.2 5.5 

V 

V|D = -1 V, Vgtrobe = 0.4 V, 

•oh - -400 nA 

2.5 4.2 5.5 

Vql Low-level output voltage 

V,D = -1 V, Vgtrobe = 2.1 V, 

•OL =16 mA 

0.25 0.4 

V 

l| Input current 

Inverting input 

V|c = 15 V 

3 4.2 

mA 

o 

II 

u 

> 

0 -0.5 

V|c = - 15 V 

-3 -4.2 

Noninverting input 

V|c = 15 V 

5 7 

mA 

< 

o 

II 

o 

-1 -1.4 

V|c = -15 V 

-7 -9.8 

•SH High-level strobe current 

^strobe 5.5 V 

5 

„A 

ISL Low-levei strobe current 

^strobe ^ 0 

-1 -1.4 

mA 

rj Input resistance 

Inverting input 


3.6 5 

kQ 

/Noninverting input 


1.8 2.5 

kO 

Rj Line terminating resistance 

Ta = 25 “C 

120 170 250 

0 

•os Short-circuit output current 

Vcc = 5.5 V, Vq = 0 

-2.8 -4.5 -6.7 

mA 

|0C Supply current (average per receiver) 

V|c = 15 V, VjD = -1 V 

4.2 6 

mA 

V|c = 0, V|D = -0.5 V 

6.8 10.2 

> 

Q 

> 

> 

lO 

O 

> 

9.4 14 


'•’Unless otherwise noted, Vg^robe - 2.1 V or open. 

*AII typical values are at V^c = 5 V, V|c = 0, and = 25 °C. 
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SN55182, SN75182 

DUAL DIFFERENTIAL LINE RECEIVERS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, low-to-high-level output 
fPLH(D) differential input 

Rl = 400 Q, 

Cl = 15 pF, 

See Figure 1 

18 40 

ns 

Propagation delay time, high-to-low-level output 
fPHL(D) differential input 

31 45 

ns 

Propagation delay time, low-to-high-level output 
^PLH(S) from strobe input 

9 30 

ns 

Propagation delay time, high-to-low-level output 
^PHL(S) strobe input 

15 25 

ns 


PARAMETER MEASUREMENT iNFORMATiON 


INPUT OUTPUT 



NOTES: A. The pulse generators have the following characteristics: Zq = 50 0, t|- < 10 ns, tf < 10 ns, % = 0.5 ±0.1 ns, PRR < 1 MHz. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 1. PROPAGATION DELAY TIMES 
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SN5S182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE 


VS 



4.5 5 5.5 6 

VcC”Supply Voltage—V 


FIGURE 2 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE 


vs 



-20 -10 0 10 20 


Vic—Common-Mode Input Voltage-V 
FIGURE 3 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE 


vs 



-75 -50 -25 0 25 50 75 100 125 

T/\—Free-Air Temperature—°C 

FIGURE 4 


^Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 
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l|-lnputCurrent-mA VQ-Output Voltage-’ 


SN55182, SN75182 

DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 

OUTPUT VOLTAGE 

VS 

FREE-AIR TEMPERATURE VOLTAGE 


Vcc 

--— 

= 5\i 

-- 




r“ 



Vk 

= 0.5 

V,IOH* " 

—1—• 


^^ 


















































-V|D = -0.5 V, loL = 16 mA- 

oL .1 . 1 . J . 11.."" . I . -.1 . Lid 

-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—*C 


VOLTAGE TRANSFER CHARACTERISTICS 

5 -r-1---i-1--- 

Vcc = 5V Ta = 25°C-’^ 

"V|c = 0 ^ T 


tii: 


-Ta= 125 














^ = - 

55®C 


















-0.5 -0.3 -0.1 0.1 0.3 0.5 

V|D—Differential Input Voltage—V 


FIGURE 6 


INPUT CURRENT 
vs 

INPUT VOLTAGE 


Vcc = 5 V 
^ " V|D = 0to±20 V 
6 _Ta = 25°C 



-20 -10 0 10 
V|—Input Voltage—V 


TERMINATING RESISTANCE 
vs 

FREE-AIR TEMPERATURE 



-75 -50 -25 0 25 50 75 100 125 

Ta—F ree-Air Temperature—°C 


"^Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 


SUPPLY CURRENT 
(AVERAGE PER RECEIVER) 


< 



VS 



-20 -10 0 10 20 
V|c—Common-Mode Input Voltage—V 


POWER DISSIPATION 
(AVERAGE PER RECEIVER) 


vs 



V|c—Common-Mode Input Voltage—V 


FIGURE 9 


FIGURE 10 


NOISE PULSE DURATION 
vs 

RESPONSE TIME-CONTROL CAPACITANCE 



10 40 100 400 1000 4000 10,000 

Response Time Control Capacitance—pF 


2.5 V 


-2.5 V 



INPUT PULSE FOR FIGURE 11 


FIGURE 11 

^Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 

NOTE 4: Figure 11 shows the maximum duration of the illustrated pulse that can be applied differentially without the output changing 
from the low to high level. 
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tPLH(D) Of tpHL(D)“Pfopagation Delay Time from 
Differential Input—ns 


SN55182, SN75182 

DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 

PROPAGATION DELAY TIMES FROM 

DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT 



Ta—F ree-Air Temperature—°C Ta—F ree-Air Temperature—°C 


FIGURE 12 FIGURE 13 

"•^Data for temperatures below 0°C and above 70 °C are applicable to SN55182 circuits only. 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


APPLICATION INFORMATION 



NOTES: A. When the inputs are open circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating 
resistor. At the frequency of operation, the impedance of the capacitor should be relatively small. 

Example; let f = 5 MHz 

C = 0.002 fif 


ZC = 


27rfC 27r (5 x lO^) (0.002 x 10 - 6 ) 


Zc » 16 fi 

B. Use of a capacitor to control response time is optional. 


FIGURE 14. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 
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■ • Single 5-V Supply 
I • Differential Line Operation 
I • Dual Channels 
I • TTL Compatibility 

• Short-Circuit Protection of Outputs 

• Output Clamp Diodes to Terminate Line 
Transients 

• High-Current Outputs 

• Quad Inputs 

• Single-Ended or Differential AND/NAND 
Outputs 

• Designed for Use With Dual Differential 
Drivers SN55182 and SN75182 

• Designed to Be Interchangeable With 
National Semiconductor DS7830 and 
DS8830 

description 

The SN55183 and SN75183 dual differential line 
drivers are designed to provide differential output 
signals with high-current capability for driving 
balanced lines, such as twisted-pair, at normal 
line impedances without high power 
dissipation.These devices may be used as TTL 
expander/phase splitters, as the output stages 
are similar to TTL totem-pole outputs. 


SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

D1292, OCTOBER 1972-REVlSED SEPTEMBER 1986 


SN55183 . . . J PACKAGE 
SN75183 . . . D, J, OR N PACKAGE 
{TOP VIEW) 


1AC 

TT 

J 14 

n vcc 

IBC 

2 

13 

U 2D 

ICC 

3 

12 

D 2C 

1DC 

4 

11 

H 2B 

1YC 

5 

10 

D2A 

1ZC 

6 

9 

D 2Y 

GND C 

7 

8 

D 2Z 


SN55183 . . . FK PACKAGE 
(TOP VIEW) 

U 



CO 

< 

NC 

UQ 
> CM 



TZJ 

3 

nr 

2 

uu 

1 

1_JLJ 

20 19 







18[ 

2C 

]5 






NC 

]6 





16C 

2B 

]7 





15[ 

NC 

]8 





14[ 

2A 


9 

jcn 

10 11 
r-if—i 

12 

J-J 

13 

J—1 



N 

Q 

u 

ISI 

> 





z 

CM 

CM 




O 






NC —No internal connection. 


The driver is of monolithic single-chip construction, and both halves of the dual circuits use common power 
supply and ground terminals. 


The SN55183 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN75183 is characterized for operation from 0°C to 70°C. 


logic symbol 


logic diagram (positive logic) 



This symbol is in accordance with .ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


11 , Copyright © 1986, Texas Instruments Incorporated 
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SN55183, SN75183 

DUAL DIFFERENTIAL LINE DRIVERS 


schematic (each driver) 





Resistor values shown are nominal and in ohms. 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55183 

SN75183 

UNIT 

Supply voltage, Vcc (see Note 1) 

7 

7 

V 

Input voltage 

5.5 

5.5 

V 

Duration of output short-circuit (see Note 2) 

1 

1 

s 

Continuous total power dissipation (see Note 3) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

- 65 to 150 

-65 to 150 

°C 

Lead temperature, 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 


260 


Case temperature for 60 seconds: FK package 

260 


°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

°c 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Not more than one output should be shorted to ground at a time. 

3. In the FK and J packages, SN55183 chips are alloy mounted and SN75183 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta “ 25 °C 

Ta = 70°c 
POWER RATING 

Ta = 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/“C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55183) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75183) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/^C 

736 mW 

- 


recommended operating conditions 



SN55183 

SN75183 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|[_ 

0.8 

0.8 

V 

High-level output current, Iqh 

-40 

-40 

mA 

Low-level output current, Iql 

40 

40 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55183, SN75183 

DUAL DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended ranges of VcC and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Vqh High-level output voltage 

Y 

(AND) 

OUTPUT 

VjH = 2 V, Iqh = -0-8 mA 

2.4 

V 

V|H = 2 V, iOH = -^0 mA 

1.8 3.3 

Vql Low-level output voltage 

V|L = 0.8 V, lOL = 32 mA 

0.2 

V 

V|L = 0.8 V, loL = 40 mA 

0.22 0.4 

Vqh High-level output voltage 

Z 

(NAND) 

OUTPUT 

V|L = 0.8 V, Iqh = -0-8 mA 

2.4 

V 

V|L = 0.8 V, Iqh = “40 mA 

1.8 3.3 

Vql Low-levael output voltage 

V|H = 2 V, Iql = 32 mA 

0.2 

V 

V|H = 2 V, Iql = 40 mA 

0.22 0.4 

l|H High-level input current 

V|H = 2.4 V 

120 

fiA 

l| Input current at maximum input voltage 

V[H = 5.5 V 

2 

mA 

l|L Low-level input current 

V|L = 0.4 V 

-4.8 

mA 

*OS Short-circuit output current^ 

Vcc = 5 V, Ta = 125*^0 

-40 -100 -120 

mA 

ICC Supply current (average per driver) 

Vcc = 5 V, All inputs at 5 V, 

No load 

10 18 

mA 


^All typical values are at Vqq = 5 V, = 25 °C. 

^Not more than one output should be shorted to ground at a time and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc =* 5 V, Ta = 25 °C 


PARAMETER | 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level Y output 

AND 


8 

12 

ns 

tPHL 

Propagation delay time, 
high-to-low-leve! Y output 

gates 

Cl = 1 5 pF, 

12 

18 

ns 

tPLH 

Propagation delay time, 
low-to-high-level Z output 

NAND 

See Figure 1 (a) 

6 

12 

ns 

tPHL 

Propagation delay time, 
high-to-low-level Z output 

gates 


6 

8 

ns 


Propagation delay time. 






tPLH 

low-to-high-level 
differential output 

Y output 
with respect 
to Z output 

Zl = 100 Q in series 
with 5000 pF, 

See Figure 1 (b) 

9 

16 

ns 

^PHL 

Propagation delay time 
high-to-low-level 
differential output 

8 

16 

ns 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

(a) OUTPUTS Y AND Z 



(b) DIFFERENTIAL OUTPUT 

NOTES; A. The pulse generators have the following characteristics: Zq = 50 S2, t^ < 10 ns, tf < 10 ns, t^ = 0-5 /^s, PRR < 1 MHz. 

B. Cl includes probe and jig capacitance. 

C. Waveforms are monitored on an oscilloscope with Rjp, > 1 MO. 

FIGURE 1. PROPAGATION DELAY TIMES 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-221 
















SN55183, SN75183 

DUAL DIFFERENTIAL LINE DRIVERS 













SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS t 


PROPAGATION DELAY TIME OF 
DIFFERENTIAL OUTPUT 


TOTAL POWER DISSIPATION 
(BOTH DRIVERS) 


vs 



-75 -50 -25 0 25 50 75 100 125 

T/\—Free-Air Temperature—°C 

FIGURE 6 


vs 

FREQUENCY 



^Data for.temperatures below 0°C and above 70°C are applicable to SN55183 circuits only. 


APPLICATION INFORMATION 



NOTES: 


A. When the inputs are open circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating 
resistor. At the frequency of operation, the impedance of the capacitor should be relatively small. 


Example: let f = 5 MHz 

C = 0.002 (if 



lirfC 


_ 1 _ 

2tv (5 X 106) (0.002 x 10-6) 


Zc 16 S] 

8. Use of a capacitor to control response time is optional. 


FIGURE 8. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 . DALLAS, TEXAS 75265 


2-223 










2-224 



SN55188, SN75188 
QUADRUPLE LINE DRIVERS 


■ • Meets Specifications of EIA RS~232-C 

I • Designed to Be Interchangeable With 
I Motorola MCI488 

I • Current-Limited Output: 10 mA Typ 

• Power-Off Output impedance: 300 12 Min 

• Slew Rate Control by Load Capacitor 

• Flexible Supply Voltage Range 

• Input Compatible With Most TTL Circuits 

description 

The SN55188 and SN75188 are monolithic 
quadruple line drivers designed to interface data 
terminal equipment with data communications 
equipment in conformance with EIA Standard 
RS-232-C using a diode in series with each 
supply-voltage terminal as shown under typical 
applications. 

The SN55188 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN75188 is characterized for 
operation from 0°C to 70°C. 

logic symbol*^ 



“•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(DRIVERS 2 THRU 4) 


A 

8 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


H = high level, 


L = low level, 
X = irrelevant 


D1323, SEPTEMBER 1983-REVISED SEPTEMBER 1986 


SN55188 . . . J PACKAGE 
SN75188 . . . D OR J PACKAGE 
(TOP VIEW) 



SN55188 . . . FK 
CHIP CARRIER PACKAGE 
(TOP VIEW) 

1 -E 

U U 
< u u L) m 
^ > 2 > 

/— cr n urzjirj ' Lu -1 

I 3 2 1 20 19 


1Y ]4 

00 

a 

> 

NC ] 5 

17 [ NC 

2A ] 6 

16 [ 4Y 

NC ] 7 

15[ NC 

2B ]8 

14 [ 3B 


9 10 11 12 13 

I_ciii-inrnrn_ 

> Q o > < 

fN 2 2 CO 

e? 

NC —No internal connection 

logic diagram (positive logic) 



Positive logic 

Y = ^ (driver J) 

Y = AB or A-pB (drivers 2 thru 4) 

Pin numbers shown are for D and J packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of ail parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN55188. SN75188 
QUADRUPLE LINE DRIVERS 


schematic (each driver) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





UNIT 

Supply voltage Vcc-f at (or below) 25 °C free-air temperature (see Notes 1 and 2) 

15 

15 

V 

Supply voltage Vqc- at (or below) 25 °C free-air temperature (see Notes 1 and 2) 

-15 

-15 

V 

Input voltage range 

- 1 5 to 7 

- 1 5 to 7 

V 

Output voltage range 

- 15 to 15 

- 15 to 15 

V 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 

D or N package 

260 


°c 

Case temperature for 60 seconds 

FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 

J package 

300 

300 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. For operation above 25 °C free-air temperature, refer to the maximum supply voltage curve, Figure 6. In the FK and J packages, 
SN55188 chips are alloy mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25«C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta = 25 °C 

Ta - 70°c 
POWER RATING 

Ta = 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

- 

FK 

1375 mW 

11.0 mW/®C 

880 mW 

275 mW 

J (SN55188) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75188) 

1025 mW 

8.2 mW/°C 

656 mW 

- 

N 

1150 mW 

9.2 mW/°C 

736 mW 

- 
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SN55188, SN75188 
QUADRUPLE LINE DRIVERS 


recommended operating conditions 



SN55188 

SN75188 

UNIT 


MIN NOM 

MAX 

MIN 

NOM MAX 

Supply voltage, Vcc + 

7.5 9 

15 

7.5 

9 15 

V 

Supply voltage, Vcc - 

-7.5 -9 

-15 

-7.5 

-9 -15 

V 

High-level input voltage, V|h 

1.9 

1.9 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

Operating free-air temperature, T/^ 

-55 

125 

0 

70 

°c 


electrical characteristics over operating free-air temperature range, Vcc + = 9 V, Vcc - « - 9 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN55188 

SN75188 

UNIT 

MIN TYP* MAX 
(See Note 3) 

MIN TYP* MAX 
(See Note 3) 

VOH High-level output voltage 

V|L = 0.8 V, 

Rl = 3 kO 

VeC-F = 9 V, 

Vcc- = -9 V 

6 7 

6 7 

V 

VeC-F = 13.2 V, 
Vcc- = -13.2 V 

9 10.5 

9 10.5 

Vql Low-level output voltage 

V|H = 1.9 V, 

Rl = 3 kfi 

Vec-F = 9 V, 

Vcc- = -9V 

-7 -6 

-7 -6 

V 

Vcc+ = 13.2 V, 
Vcc- = -13.2 V 

-10.5 -9 

-10.5 -9 

l|H High-level input current 

V| = 5 V 

10 

10 


l|l_ Low-level input current 

V| = 0 

-1 -1.6 

-1 -1.6 

mA 

Short-circuit output 
*OS(H) current at high level* 

V| = 0.8 V, Vq = 0 

-4.6 -9-13.5 

-6 -9 -12 

mA 

Short-circuit output 
*0S(L) current at low level* 

V| = 1.9 V, Vq = 0 

4.6 9 13.5 

6 9 12 

mA 

Output resistance, 
power off 

VeC-F = Vcc- = 0' 

Vq = - 2 V to 2 V 

300 

300 


Supply current 

from Vcc + 

Vec-F = 9 V, 

No load 

All Inputs at 1.9 V 

15 20 

15 20 

mA 

All inputs at 0.8 V 

4.5 6 

4.5 6 

Vcc+ = 12 V, 

No load 

All inputs at 1.9 V 

19 25 

19 25 

All inputs at 0.8 V 

5.5 7 

5.5 7 

Vcc+ = 15 V, 

No load, Ta = 25 °C 

All inputs at 1.9 V 

34 

34 

All inputs at 0.8 V 

12 

12 

Supply current 
from Ice- 

Vcc- = -9 V, 

No load 

All inputs at 1.9 V 

-13 -17 

-13 -17 

mA 

All inputs at 0.8 V 

-0.5 

-0.015 

Vcc- = -12 V, 

No load 

All inputs at 1.9 V 

-18 -23 

00 

CM 

1 

CO 

All inputs at 0.8 V 

-0.5 

-0.015 

Vcc- = -15 V, 

No load, Ta = 25 °C 

All inputs at 1.9 V 

-34 

-34 

All inputs at 0.8 V 

-2.5 

-2.5 

Pq Total power dissipation 

Vcc+ = 9 V, Vcc- = -9 V, 

No load 

333 

333 

mW 

Vcc+ = 12 V, Vcc- = -12 V, 

No load 

576 

576 


^All typical values are at = 25°C. 

^Not more than one output should be shorted at a time. 

NOTE 3: The algebraic convention in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for logic voltage levels only, e.g., if -6 V is a maximum, the typical value is a more negative voltage. 
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SN55188, SN75188 
QUADRUPLE LINE DRIVERS 


switching characteristics, Vcc+ * 9 V, VcC- * -9 V, Ta “ 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-tb-high-!evel output 



220 

350 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Rl= 3 kQ, Cl= 15 pF, 


100 

175 

ns 

tTLH 

Transition time, low-to-high-!evel outputt 

See Figure 1 


55 

100 

ns 

tTHL 

Transition time, high-to-low-level outputt 



45 

75 

ns 

tTLH 

Transition time, low-to-high-level output* 

Rl= 3 kQ to 7 kfi, Cl= 2500 pF, 

2.5 

fiS 

tTHL 

Transition time, high-to-low-level output* 

See Figure 1 

3.0 

lis 


'^‘Measured between 10% and 90% points of output waveform. 

^Measured between +3 V and -3 V points on the output waveform (EIA RS-232-C conditions) 


PARAMETER MEASUREMENT INFORMATION 



NOTES; A. 
B. 


The pulse generator has the following characteristics: = 0.5 /iS, PRR < 1 MHz, Zq = 50 Q. 

C|_ includes probe and jig capacitance. 


FIGURE 1. PROPAGATION AND TRANSITION TIMES 
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SN55188, SN75188 
QUADRUPLE LINE DRIVERS 


TYPICAL CHARACTERISTICS t 


VOLTAGE TRANSFER CHARACTERISTICS 


o 

I 

o 

> 


12 

9 

6 

3 

0 

-3 

-6 

-9 

-12 


VcC+= 12 V, VcC- = -12 V 


Vcc+ = 9 V, Vcc- = -9 V 


Vcc+ = 6 V, Vcc- = -6 v! 


RL=3kn 
Ta = 25® C 


0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

V|—Input Voltage—V 

FIGURE 2 

SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 


< 

E 


o 

o 

CO 

O 


12 

9 

6 

3 

0 

-3 

-6 

-9 

-12 
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= 9 \ 
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5(H) 

1 

(Vr 
_J 

= 0.8 

V) 














100-75 -50-25 0 25 50 75 100 125 150 

Ta—F ree-Air Temperature—®C 


OUTPUT CURRENT 


vs 



-16 -12 -8 -4 0 4 8 12 16 

Vq—O utput Voltage—V 

FIGURE 3 

SLEW RATE 


vs 



10 100 1000 10,000 
Cl—L oad Capacitance—pF 


FIGURE 4 

^Data for temperatures below 0°C and above 70 °C are applicable to SN55188 circuit only. 


FIGURE 5 
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1SN55188, SN75188 
QUADRUPLE LINE DRIVERS 


THERMAL INFORMATIOIVlt 

MAXIMUM SUPPLY VOLTAGE 

VS 


FREE-AIR TEMPERATURE 



TA“*Free-Air Temperature—'^C 
FIGURE 6 


^Data for temperatures below 0°C and above 70°C are applicable to SN55188 circuit only. 


APPLICATION INFORMATION 



Diodes placed in series with the Vqq + and Vcc - leads will pro¬ 
tect the SN55188/SN75188 in the fault condition in which the 
device outputs are shorted to ± 1 5 V and the power supplies are 
at low voltage and provide low-impedance paths to ground. 



JL 


FIGURE 8. POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 
EIA STANDARD RS-232-C 
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Input Resistance . . . 3 kQ to 7 kO 

input Signal Range ... ±30 V 

Operates from Single 5-V Supply 

Built-In Input Hysteresis (Double Thresholds) 

Response Control Provides: 

Input Threshold Shifting 
Input Noise Filtering 

Satisfies Requirements of EIA RS-232-C 

Fully Interchangeable with Motorola 
MC1489, MC1489A 


description 

These devices are monolithic low-power 
Schottky quadruple line receivers designed to 
satisfy the requirements of the standard 
interface between data terminal equipment and 
data communication equipment as defined by 
EIA Standard RS-232-C. A separate response 
control terminal is provided for each receiver. A 
resistor or a resistor and bias voltage source can 
be connected between this terminal and ground 
to shift the Input threshold levels. An external 
capacitor can be connected between this 
terminal and ground to provide input noise 
filtering. 

The SN55189 and SN55189A are characterized 
for operation over the full military temperature 
range of -55°Cto 125°C. The SN75189 and 
SN75189A are characterized for operation from 
0°C to 70°C. 

logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN5S189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


D1619, SEPTEMBER 1973-REVISED MAY 1990 


SN55189. SN55189A . . . J PACKAGE 
SN75189. SIM75189A . . . D, J, OR N PACKAGE 
(TOP VIEW) 


lAE 

1 \J^4 

1CONTQ 

2 13 

1YC 

3 12 

2AC 

4 11 

2CONT [; 

5 10 

2Y[; 

6 9 

GND[I 

7 8 


I Vcc 


SN55189, SN55189A . . . FK PACKAGE 
(TOP VIEW) 


1Y ]4 
NC ] 5 
2A ]6 

NC ] 7 
2CONT ]8 


h- 

z 

o cj 
u < u a < 

^ t- z > ^ 
LJ L_J LJ L_J l_J 
3 2 1 20 19 


18 [ 4CONT 
17 [ NC 
16 [ 4Y 
15[ NC 
14 [ 3A 


9 10 11 12 13 


>- Q U 
CM 2 Z 
(5 


Z 

o 

L) 


NC —No internal connection 


logic diagram (each receiver) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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SN55189, SN55189A, SN7S189, SN75189A 
QUADRUPLE LINE RECEIVERS 


schematic (each receiver) 




SN55189 

SN75189 

SN55189A 

SN75189A 

R1 

8.4 kQ 

1.84 kJ2 


Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55189 

SN55189A 

SN75189 

SN75189A 

UNIT 

Supply voltage, Vqq (see Note 1) 

10 

10 

V 

Input voltage 

±30 

±30 

V 

Output current 

20 

20 

mmoiiiiiii 

Continuous total power dissipation (see Note 2) 

See Dissipation Rating Table 

Operating temperature range 

-55 to 125 

0 to 70 

°c 

Storage temperature range 

-65 to 150 


°c 

Case temperature for 60 seconds; FK package 

260 


°c 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 

300 

300 

°c 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 


260 

°c 


NOTES; 1. All voltage values are with respect to network ground terminals. 

2. In the J package, SN55189 and SN55189A chips are either silver glass or alloy mounted and SN75189 and SN75189A chips 
are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta “ 25 °C 

Ta “ 70 ®c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55 ) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75 . ) 

;025 mW 

8.2 mW/°C 

656 mW 

N/A 

N 

1150 mW 

9.2 mW/°C 

736 mW 

N/A 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


electrical characteristics over operating free-air temperature range, Vqc » 5 V ± 1 %, (unless otherwise 
noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONSt 

SN55189 

SN55189A 

SN75189 

SN75189A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

,, Positive-going 

Vt4- 

threshold voltage 

1 

'189 

Ta = 26"C 

1 1.3 1.5 

1 1.3 1.5 

V 

Ta = 0°C to 70°C 


0.9 1.6 

Ta = -55°c to 1250 c 

0.6 1.9 


'189A 

Ta = 250 c 

1.75 1.9 2.25 

1.75 1.9 2.25 

Ta = 0°C to 70OC 


1.55 2.25 

Ta = - 550 c to 1250 c 

1.30 2.65 


Negative-going 
~ threshold voltage 

1 

'189, 

'189A 

Ta = 250 c 

0.75 1.0 1.25 

0.75 1.0 1.25 

V 

Ta = QOC to 70°C 


0.65 1.25 

Ta = - 550 c to 1250 c 

0.35 1.6 


High-level 

Vqh 

output voltage 

1 

V| = 0.75 V, loH = -0.5 mA 

2.6 4 5 

2.6 4 5 

V 

Input open, Iqh = -0.5 mA 

2.6 4 5 

2.6 4 5 

Low-level 

Vql 

output voltage 

1 

V| = 3 V, Iql = 10 mA 

0.2 0.45 

0.2 0.45 

V 

High-level 

hH 

input current 

2 

V| = 25 V 

3.6 8.3 

3.6 8.3 

mA 

V| = 3 V 

0.43 

0.43 

Low-level 

•iL 

input current 

2 

V| = -25 V 

-3.6 -8.3 

-3.6 -8.3 

mA 

V| = -3 V 

-0.43 

-0.43 

Short-circuit 

’OS 

output current 

3 


-3 

-3 

mA 

•CC Supply current 

2 

V( = 5 V, Outputs open 

20 26 

20 26 

mA 


^All characteristics are measured with the response control terminal open. 
^ All typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics, Vcc “ 5 V, Ta *= 25 °C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH 

Propagation delay time, low-to-high-level output 


Cl = 15 pF, Rl = 3.9 kfi 

25 

85 

ns 

tPHL 

Propagation delay time, high-to-low-level outut 

4. 

Cl = 15 pF, Rl = 390 0 

25 

50 

*TLH 

Transition time, low-to-high-level output 


Cl = 15 pF, Rl = 3.9 kO 

120 

175 


*THL 

Transition time, high-to-low-level output 


Cl = 15 pF, Rl = 390 fi 

10 

20 
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SN55189, SN55189A, SN75189, SN55179A 
QUADRUPLE LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION t 


Vcc 



FIGURE 1. Vt + , Vt-, Voh. Vql 


Vcc 


OPEN 


RESPONSE 

CONTROL 

OPEN 

•CC 'S tested for all four 
receivers simultaneously 

FIGURE 2. I|H, l|L, ICC 


Vcc 



CONTROL 

OPEN 


FIGURE 3. los 

^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SI\I55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vcc 



< 10 ns~H N~ 

I I 

—H 10 ns 

1 i 


l/-90% 

90% 


|jr50% 

50%-V ^ , 


io%Jh 

p^10% 



1 


k-tpHL-rt 

k-tpLH-^j 


90%\! 

1 

VqI I 

^-*+“’’■90% 

J\1.5 V 


1 

I \io% 

_ 

— f- — — VoL 


• ‘ ‘ I 

tTHL-^ H— j^tTLH—W 

VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 


The pulse generator has the following characteristics: Zq 
Cl includes probe and jig capacitances. 

All diodes are 1N3064 or equivalent. 


50 fi, tw 


500 ns. 


FIGURE 4. SWITCHING TIMES 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


2-235 





SN55189, SNS5189A, SN75189, SN7S189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 

SN55189, SN75189 

OUTPUT VOLTAGE 


INPUT VOLTAGE 


RC - 5 kl2 
Vc - 5 V 


RC - 13 kQ 
Vc - 5 V 


RC “ 11 kli 
Vc - - 5 V 


Vcc - 5 V 
Ta - 25 °C 
See Figure 1 


Vj-A t''T + 


Vt-A tVT+ Vj-if YVt+ Vt-A tVn 


V|—Input Voltage—V 


SN55189A, SN75189A 

OUTPUT VOLTAGE 


RC “ 5 kn 
Vc - 5 V 


INPUT VOLTAGE 


RC - 11 kfi Vcc “ 5 V 
Vc - -5 V Ta - 25°C 
I Figure 1 


■ 


kVT+ Vt-J 


V|—Input Voltage—V 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS t 


INPUT THRESHOLD VOLTAGE 


VS 



-100-75-50-25 0 25 50 75 100 125 150 

TA—Free-Air Temperature — °C 
FIGURE 7 


INPUT THRESHOLD VOLTAGE 


> 

I 

0 ) 

o> 


o 

> 

2 

o 


vs 



23456789 10 


Vcc~ Supply Voltage—V 
FIGURE 8 


^Data for free-air temperatures below 0°C and above 70°C are applicable to SN55189 and SN55189A circuits only. 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 



10 40 100 400 1000 4000 10000 


SN75189A 



10 40 100 400 1000 4000 10000 


tw—Pulse Width—ns 


tw—Pulse Width—ns 


FIGURE 9 


FIGURE 10 


INPUT CURRENT 
vs 

INPUT VOLTAGE 



V|—Input Voltage—V 
FIGURE 11 


NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of 
the output level. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3275, APRIL 1989 

SUITABLE FOR IEEE STANDARD 896 APPLICATIONSt 


I # SN55ALS056 Is an Octal Transceiver 
• SN55ALS057 Is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 60 mW/Channel 
Max 

• High-Impedance P-N-P Inputs 

• BTL™ Logic Level 1-V Bus Swing Reduces 
Power Consumption 

9 Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch-Free) 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

description 

The SN55ALS056 is an 8-channel, monolithic, 
high-speed. Advanced Low-Power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN55ALS057 is -a 4-channel version with 
independent driver input (Dn) and receiver output 
(Rn) pins and a separate driver disable for each 
driver (En). Both are compatible with Backplane 
Tranceiver Logic (BTL™) technology at 
significantly reduced power dissipation per 
channel. 


SN55ALS056 . . . J OR W PACKAGE 


(TOP VIEW) 


aiL 

71 

J 20 

:bi 

A2 C 

2 

19 

JBI 

A3 C 

3 

18 

JB3 

A4 C 

4 

17 

11 B4 

vccL 

5 

16 

I]GND 

A5 C 

6 

15 

JB5 

A6 C 

7 

14 

JBB 

A7C 

8 

13 

:b7 

A8 C 

9 

12 

JBB 

CS C 

10 

11 

HT/R 


SN55ALS057 . . . J OR W PACKAGE 
(TOP VIEW) 


die 

77 

J 20 

3 B1 

RiC 

2 

19 

Eei 

D2E 

3 

18 

E B2 

R2E 

4 

17 

E E2 

vccE 

5 

16 

E gnd 

D3E 

6 

15 

E B3 

R3E 

7 

14 

Ee3 

D4E 

8 

13 

E B4 

R4E 

9 

12 

EE4 

teE 

10 

11 

E^ 


These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs 
generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable of driving 
an equivalent dc load as low as 18.5 Q. The receivers have internal low-pass filters to further improve 
noise immunity. 

The SN55ALS056 and SN55ALS057 are characterized for operation from -55°C to 125°C. 

iThe transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified 
in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 
BTL is a trademark of National Semiconductor Corporation. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


$N55ALS056 . . . FK PACKAGE 
(TOP VIEW) 


SIM55ALS057 . . . FK PACKAGE 
(TOP VIEW) 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL WAVEFORM INTERFACE BUS TRANSCEIVERS 


logic symbols'^ logic diagrams (positive iogic) 

SN55ALS056 SN55ALS056 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL WAVEFORM INTERFACE BUS TRANSCEIVERS 


SN55ALS056 
FUNCTION TABLE 
TRANSMIT/RECEIVE 


CONTROLS 1 

CHANNELS 

A ^ B 

CS 

T/R 

L 

H 

T (A B) 

L 

L 

R (B A) 

H 

X 

D 


SN55ALS057 
FUNCTION TABLE 
TRANSMIT/RECEIVE 


CONTROLS 

CHANNELS 

TE RE En 

D B B - R 

L L L 

D R 

L L H 

T R 

L H L 

D D 

L H H 

T D 

H L X 

D R 

H H X 

D D 


H = high-level, L = low-level, R = receive, T = transmit, D = disable, X = irrelevant 
Direction of data transmission is from An to Bn for the SN55ALS056 and from Dn to Bn for the SN55ALS057. 
Direction of data reception is from Bn to An for the SN55ALS056 and from Bn to Rn for the SN55ALS057. 
Data transfer is inverting in both directions. 


schematics of inputs and outputs 



^Additional ESD protection is on the SN55ALS057, which has separate receiver output and driver input pins. 


XfXAS 

INSTRUV^NTS 

2-242 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
















SN5SALS056, SN5SALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 6 V 

Control input voltage. 5.5 V 

Driver input voltage. 5.5 V 

Driver output voltage. 2.5 V 

Receiver input voltage. 2.5 V 

Receiver output voltage. 5.5 V 

Continuous total power dissipation at (or below) 25 °C free-air temperature 

(see Note 2). 1375 mW 

Operating free-air temperature range. -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds. 300 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.5 5 

5.5 

V 

High-level driver and control input voltage, V|h 

2 

V 

Low-level driver and control input voltage, V|l 

0.8 

V 

Bus termination voltage 

1.9 

2.1 

V 

Operating free-air temperature, T/^ 

-55 

125 

°c 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SN55ALSO56 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

ViK Input clamp voltage at An, T/R, or CS 

Vec = 4.5 V, l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 

Vcc = 5V, Ta = 25°C 

1.45 1.65 

V 

Vcc = 5 V, Ta = -55°C to 125°C 

1.4 1.7 

Vqh High-level output voltage at An 

Vec = 4.5, Bn at 1.2 V, 

C5 at 0.8 V, T/R at 0.8 V, 

'oh = -400 fiA 

2.4 

V 

Vql Low-level output voltage 

An 

Vcc = 4.5 V, Bn at 2 V, 

CS at 0.8 V, T/R at 0.8 V, 

T/R at 0.8 V, Iql = 16 mA 

0.5 

V 

Bn 

Vcc = 4.5 V, An at 2 V, 

CS at 0.8 V, T/R at 2 V, 

See Figure 1 

0.75 1.2 

l|H High-level input current 

An, T/R, or CS 

V| = Vcc = 6.5 V 

40 

mA 

Bn 

Vcc = 5.5 V, V| = 2 V, 

An at 0.8 V, T/R at 0.8 V 

100 

1 |1_ Low-level input current at An, T/R, or CS 

Vcc = 5.5 V, V| = 0.4 V 

-400 

HA 

Iqs Short-circuit output current at An 

Vcc = 5.5 V, An at 0 V, 

Bn at 1.2 V, CS at 0.8 V, 

T/R at 0.8 V 

-35 -125 

tiA 

Ice Supply current 

Vcc = 5.5 V 

85 

mA 

Co(B) Driver output capacitance 


4.5 

pF 


SN55ALS057 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage at Dn, En, TE, or RE 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 

VcC = 5V, Ta = 25°C 

1.45 1.65 

V 

Vcc = 5 V, Ta = -55°C to 125°C 

1.4 1.7 

Vqh High-level output voltage at Rn 

Vcc = 4.5, Bn at 1.2 V, 

RE at 0.8 V, IQH = -400 iiA 

2.4 

V 

Vql Low-level output voltage 

Rn 

Vcc = 4.5 V, Bn at 2 V, 

RE at 0.8 V, Iql =16 mA 

0.5 

V 

Bn 

Vcc = 4.5 V, Dn at 2 V, 

En at 2 V, TE at 0.8 V 

See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, En, TE, or RE 

V| = Vcc = 5.5 V 

40 

^A 

Bn 

Vcc = 5.5 V, V| = 2 V, 

Dn at 0.8 V, En at 0.8 V, 

TE at 0.8 V 

100 

l|L Low-level input current at Dn, En, Te, or 

Vcc = 5.5 V, V| = 0.4 V 

-400 

HA 

Iqs Short-circuit output current at Rn 

Vcc = 5.5 V, Rn at 0 V, 

Bn at 1.2 V, M at 0.8 V 

-35 -125 


Ice Supply current 

Vcc = 5.5 V 

45 

mA 

Co(B) Driver output capacitance 


4.5 

pF 


^All typical values are at Vqc = 5 V, = 25 °C. 
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SN55ALS056 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


switching characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 

receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

ta^ 

MIN 

TYP MAX 

UNIT 

tPLH 

Propagation delay time, 



CS at 0.8 V, 

Vl = 5 V, 

See Figure 4 

T/R at 0.8 V, 

SI closed. 

o 

IT) 

CM 

20 


low- to high-level output 



Full range 

22 

ns 

tPHL 

Propagation delay time, 


An 

25°C 

18 

high- to low-level output 




Full range 

20 


tpLZ 

Output disable time 



Bn at 2 V, 

Vl = 5 V, 

See Figure 5 

T/R at 0.8 V, 
SI closed, 

25 °C 

20 


from low level 



Full range 

22 

ns 

tPZL 

Output enable time 

An 

25°C 

13 

to low level 




Full range 

14 


tPHZ 

Output disable time 



Bn at 0.8 V, 

T/R at 0.8 V, 

25°C 

12 


from high level 

CS 

An 

Vl = 0, SI closed. 

See Figure 5 

Full range 

13 

ns 

tPZH 

Output enable time 

Bn at 0.8 V, 

T/R at 0.8 V, 

25°C 

14 

to high-level 



SI open. 

See Figure 5 

Full range 

22 


tPLZ 

Output disable time 



CS at 0.8 V, 

Vl = 5 V, 

See Figure 5 

VC at 2 V, 

SI closed. 

25°C 

17 


from low level 

T/R 

An 

Full range 

20 

ns 

tPZL 

Output enable time 

25°C 

25 

to low level 




Full range 

40 


tPHZ 

Output disable time 



CS at 0.8 V, 

Vl = 0 

25 °C 

12 


from high level 

T/R 


SI closed. 

See Figure 5 

Full range 

13 

ns 

tPZH 

Output enable time 

An 

CS at 0.8 V, 

SI open. 

25°C 

15 

to high level 



See Figure 5 


Full range 

22 


^w(NR) 

Receiver noise rejection 

Bn 

An 

Vl = 5 V, 

SI closed. 

25°C 

4 

ns 

pulse duration 


or Rn 

See Figure 6 


Full range 

2 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

ta^ 

MIN TYpt MAX 

UNIT 

Propagation delay time, 

tpL H 

low- to high-level output 

An 

Bn 

CS at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

25°C 

10 

ns 

Full range 

40 

Propagation delay time, 

tpHL 

high- to low-level output 

25°C 

12 

Full range 

15 

Propagation delay time, 
low- to high-level output 

CS 

Bn 

An and T/R at 2 V, Vl = 2 V, 

See Figure 2 

25°C 

18 

ns 

Full range 

30 

Propagation delay time, 

tpHL 

high- to low-level output 

25°C 

20 

Full range 

22 

Propagation delay time, 
low- to high-level output 

T/R 

Bn 

CS at 0.8 V, Vl = 2 V, 

See Figure 3 

25°C 

18 

.ns 

Full range 

37 

Propagation delay time, 

tpHL 

high- to low-level output 

25°C 

18 

Full range 

21 

Transition time, 

low- to high-level output 

An 

Bn 

CS at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

25°C 

1 3 8 

ns 

Full range 

1 33 

Transition time, 
high- to low-level output 

25 °C 

1 3 10 

Full range 

1 13 


^Full range is -55°C to 125°C. 
^Typical values are at Vqq = 5. 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


switching characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

Ta^ 

MIN 

MAX 

UNIT 

tPLH 

Propagation delay time. 



RE at 0.8 V, 

Vl = 5 V, 

See Figure 4 

TE at 2 V, 

SI closed. 

25°C 

20 


low- to high-level output 


Rn 

Full range 

22 

ns 

tPHL 

Propagation delay time, 

Bn 

25 °C 

18 

high- to low-level output 




Full range 

20 


tPLZ 

Output disable time 



Bn at 2 V, 

Vl = 5 V, 

See Figure 5 

TE at 2 V, 

SI closed. 

25 °C 

15 


from low level 

W 

Rn 

Full range 

17 

ns 

tPZL 

Output enable time 


25°C 

13 

to low level 




Full range 

14 


tPHZ 

Output disable time 



Bn at 0.8 V, TE at 2 V, Vl = 0, 

25°C 

12 


from high level 

RE 


SI closed. 

See Figure 5 

Full range 

13 

ns 

tPZH 

Output enable time 

Rn 

Bn at 0.8 V, 

TE at 2 V, 

25°C 

14 

to high-level 



SI closed, 

See Figure 5 

Full range 

15 


twINR) 

Receiver noise rejection 

Bn 


Vl = 5 V, 

SI closed. 

25°C 

4 

ns 

pulse duration 


See Figure 6 


Full range 

2 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

Ta^ 

MIN TYP* MAX 

UNIT 

Propagation delay time, 

tpLH 

low- to high-level output 

Dn 

or En 

Bn 

TE at 0.8 V, ^ at 2 V, 

Vl = 2 V, See Figure 2 

25°C 

10 

ns 

Full range 

27 

Propagation delay time, 
high- to low-level output 

25'’C 

12 

Full range 

15 

Propagation delay time, 

tpLH 

low- to high-level output 

TE 

. 

Bn 

Dn, En, RI at 2 V, Vl = 2 V, 

See Figure 2 

2b°C 

10 

ns 

Full range 

27 

Propagation delay time, 
high- to low-level output 

25 °C 

17 

Full range 

19 

Transition time, 

low- to high-level output 

Dn 

or En 

Bn 

_J 

RE at 2 V, Vl =2 V, 

See Figure 2 

25°C 

1/3 8 

ns 

Full range 

1 33 

Transition time, 
high- to low-level output 

25°C 

1 3 10 

Full range 

1 13 


^Typical values are at V^c = 5 V. 


driver plus receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

Ta^ 

MIN MAX 

UNIT 

Propagation delay time, 

tpL H 

low- to high-level output 

Dn 

Rn 

M at 0.8 V, TE at 0.8 V, 

Vl = 2 V, See Figure 7 

(Both loads are used) 

25°C 

25 

ns 

Full range 

35 

Propagation delay time, 
high- to low-level output 

25°C 

25 

Full range 

35 


'^Full range is -55°C to 125°C. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vl - 2 V 



FIGURE 1. TEST CIRCUIT FOR DRIVER LOW-LEVEL OUTPUT VOLTAGE 




VOLTAGE WAVEFORMS 

NOTE; tr = tf < 5 ns from 10% to 90%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN55ALS056, SN55ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 

Vl 


(T/R) 


SN55ALS056 


(Bn) 
500 Q 


1 

T 


-Vo 


50 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


V|(T/R) 


Vo(Bn) 


1.5 


'if 


" ^1.5 V 


tPHL—H — tpLH-H \4— 

'-\| 1 I# ■■ ■ ■ 

> 1 ^ 1.55 V j ^ 1.55 V 


I 


VOLTAGE WAVEFORMS 

NOTE: tr = tf < 5 ns from 10% to 90%. 

FIGURE 3. PROPAGATION DELAY FROM T/R TO Bn 

Vl 

I 500 Q 



SN 55 ALS 056 

<j^S 1 ^ 


(Bn) 

SN 55 ALS 057 

(An,Rn)T 




500 n < ::: 

^ 5 ( 






-Vo 


50 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


V|(Bn) 


1 V 




tPLH-H 

VOH--^ 

Vo(An.Rn) 1.5 

VOL -- 


7 




-IPHL 




VOLTAGE WAVEFORMS 
NOTE: = tf < 10 ns from 10% to 90%. 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vl 


500 fi 


(CS, RE. T/R) 


SN55ALS056 

OR 

SN55ALS057 


(An, 

500 


</si 

0 0 5 -L 


T 


— Vo 

50 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


V|(CS, RE, T/R) 




" ^1.5 V 


tpHz—H k— r 
- Kf---* 


k—tpzH 

- 


tPLZ—W M— 


I ^0.5 V 


V0(An,Rn)- 


1.5 V 


k—tpzL 


1.5 V 


VOLTAGE WAVEFORMS 

NOTE: tr = tf < 5 ns from 10% to 90%. 

FIGURE 5. PROPAGATION DELAY FROM ^ OR T/R TO An OR FROM M TO Rn 

Vl 


V|- 



SN55ALS056 

OR 

SN55ALS057 



(Bn) 

|(An,Rn) 'j 

rj 




500 n < 

J 

► — 1 

L 1 



1.85 V->■■■■ V — 2 V 

155v/ \ Y /l.55V 

1.1V - f\ ^- iN-4._1.25 V 


BUS LOGIC 
LOW LEVEL 


-Vo 


50 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


BUS LOGIC 
HIGH LEVEL 


I 

H 1w(NR) 


“►f—tw(NR) 


tw is increased until the output voltage fall just reaches 2.0 V. t^ Is increased until the output voltage rise Just reaches 0.8 V. 

VOLTAGE WAVEFORMS 


NOTE: = tf < 2 ns from 10% to 90%. 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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SN55ALS056, SNS5ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 


NOTE: tr = tf < 5 ns from 10% to 90%. 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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I • Meets IBM 360/370 I/O Interface 

■ Specification GA22-6974-3 (Also See 

I SN55ALS130 and SN75ALS130) 

I • Minimum Output Voltage of 3.11 V at 

I lOH * -60 mA 

• Fault Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fauit 
Condition 

• Advanced Low-Power Schottky Circuitry 

• Dual Common Enable 


SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 


D2299, FEBRUARY 1986-REVISED OCTOBER 1989 


SN55ALS126, SN75ALS126 . . . J PACKAGE 
SN75ALS126 . . . D OR N PACKAGE 
(TOP VIEW) 


lYC 

ifC 

iaC 

1.2G C 

2/kL 

2f[: 

2Y C 
GND C 


TT^ 


II Vcc 
Il4Y 
:4F 
H 4A 
D 3,4G 
D 3A 
D3F 
D 3Y 


SN55ALS126 . . . FK PACKAGE 
(TOP VIEW) 


• Individual Fault Flags 

• Designed to Be an Improved Replacement 
for the MC3481 

description 

The SN55ALS126 and SN75ALS126 quadruple 
line drivers are designed to meet the 
IBM 360/370 I/O specification GA22-6974-3. 
The output voltage is 3.11 V minimum (at 
lOH = -59.3 mA) over the recommended 
ranges of supply voltage (4.5 V to 5.95 V) and 
temperature. Driver outputs use a fault-detection 
current-limit circuit to allow high drive current 
but still minimize power dissipation when the 
output is shorted to ground. The SN55ALS126 
and SN75ALS126 are compatible with standard 
TTL logic and supply voltages. 

The SN55ALS126 and SN75ALS126 employ 
the IMPACT" process to achieve fast switching 
speeds and low power dissipation. Fault-flag 
circuitry is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 
driver output into a low state and signals a fault 
condition by causing the fault-flag output to go 
low. 


u 

^ Z > rt 



NC —No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 1 

G 

A 

Y 

F 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

S 

L 


H = hig)i level, L = low level, 

X = irrelevant, S = shorted to 
ground 


The SN55ALS126 and SN75ALS126 can drive a 50-D load as required in the IBM GA22-6974-3 
specification or a 90-fl load as used In many I/O systems. Optimum performance can be achieved when 
the devices are used with either the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN55ALS126 is characterized for operation from -55°C to 125°C, and the SN75ALS126 is 
characterized for operation from 0°C to 70 °C. 


IMPACT is a trademark of Texas Instruments Incorporated 


PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 
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SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 


logic symbol't' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

schematics of inputs and outputs 


iogic diagram (positive logic) 
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SN55ALS126, Slli75ALS126 
QUADRUPLE LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS126. -55°Cto125°C 

SN75ALS126. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds; FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300°C 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25«C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70®c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55ALS126) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J(SN75ALS126) 

1025 mW 

8.2 mW/°C 

656 mW 

N/A 

N 

1150 mW 

9.2 mW/°C 

736 mW 

N/A 


recommended operating conditions 



SN55ALS126 

1 SN75ALS126 


MIN NOM MAX 

KIISKBSE^i 

Supply voltage, Vcc 

4.5 5 5.95 


V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-59.3 

-59.3 

|||||||QQ|[[| 

Operating free-air temperature, Ta 

-55 125 

0 70 

I I 
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SN6SALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range 



switching characteristics over recommended operating free-air temperature range 


PARAMETER 

U33I!!!I 

wa 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

tpLH 

Propagation delay time, 
low-to-high-level output 

■ 

■ 

Vcc = 4.5 V to 5.5 V, 

30 

ns 

tPHL 

Propagatibh delay time, 
high-to-low-level output 

B 


RL = 50 fl, Cl = 50 pF, 

VH(ref) = 3.11 vt, 

28 

ns 

tpLH 

tPHL 

Ratio of propagation 
delay times 

fl 

1 

See Figures 1 and 2 

0.3 

3 


tpLH 

Propagation delay time, 
low-to*high-level output 

B 

■ 

Vcc = 5.25 V to 5.95 V, 

RL = 90 0, Cl = 50 pF, 



tPHL 

Propagation delay time, 
high-tO“iow-level output 

B 

■ 

VH(ref) = 3.9 V 

See Figures 1 and 2 

34 


tPLH 

Propagation delay time, 
low-tO"high-level output 

■ 


Vcc = 5 V, Rl = 2 kO, 

Cl = 15 pF, 

See Figures 1 and 2 

45 

ns 

tpHL 

PrPpagation delay time, 
high-to-low-level output 



75 

ns 


+ For SN55ALS126 at Ta = -550C, VHlref) = 2.5 V. 
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SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


tr K- 

II < i 



NORMAL 

OPERATION 


DRIVER 

SHORT 

CIRCUIT 

OPERATION 


NOTE; The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t^ 6 ns, 
t-^ ^ B ns, Zqu'J ** 50 Q. 


FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 



5 V 


F OUTPUT 



NOTE A: Cl includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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■ • Meets IBM 360/370 I/O Interface 

■ Specification GA22-6974-3 (Also see 

I SN55ALS126 and SN75ALS126) 

I • Minimum Output Voltage of 3.11 V at 
I *OH ■ ~60 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 

• Advanced Low-Power Schottky Circuitry 

• Common Enable and Common Fault Flag 

• Designed to be an Improved Replacement 
for the MC3485 

description 

The SN55ALS130 and SN75ALS130 quadruple 
line drivers are designed to meet the 
IBM 360/370 I/O specification GA22-6974-3. 
The output voltage is 3.11 V minimum (at 
lOH = -59.3 mA) over the recommended 
ranges of supply voltage (4.5 V to 5.95 V) and 
temperature. Driver outputs use a fault-detection 
current-limit circuit to allow high drive current 
but still minimize power dissipation when the 
output Is shorted to ground. The SN55ALS130 
and SN75ALS130 are compatible with standard 
TTL logic and supply voltages. 

The SN55ALS130 and SN75ALS130 employ 
the IMPACT™ process to achieve fast switching 
speeds and low power dissipation. Fault-flag 
circuitry Is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 
driver output into a low state and signals a fault 
condition by causing the fault-flag output to go 
low. 

The SN55ALS130 and SN75ALS130 can drive 
a 50-1] load as required in the IBM GA22-6974-3 
specification or a 90-12 load as used in many I/O 
systems. Optimum performance can be achieved 
when the devices are used with either the 
SN75125, SN75127, SN75128, or SN75129 
line receivers. 

The SN55ALS130 is characterized for operation 
from -55®C to 125°C. The SN75ALS130 is 
characterized for operation from 0°C to 70 ^C. 

IMPACT is a trademark of Texas Instruments Incorporated 


SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 


D2299, FEBRUARY 1986-REVISED AUGUST 1989 


SN55ALS130 . . . J PACKAGE 
SN75ALS130 . . . D. J. OR N PACKAGE 
(TOP VIEW) 


1Y C 

1 Ui6 

1W 11 

2 15 

iaC 

3 14 

gC 

4 13 

2A C 

5 12 

2W C 

6 11 

2Y C 

7 10 

GND C 

8 9 


P 4Y 


J 3A 
D 3W 
D 3Y 


SN55ALS130 . . . FK PACKAGE 
(TOP VIEW) 



9 10 1112 13 
r-n-» r-i f-i r-i 

> Q (J > ^ 
CN z z CO ^ 
(J 


NC —No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

G^ A 

Y F W 

L X 

X L 

H H 

H H 

L H H 

L H H 

H H L 

S L H 


H = high level, L = low level, 
X = irrelevant, S = shorted to 
ground 

and F are common to the four 
drivers. If any of the four Y 
outputs is shorted, the Fault-Flag 
will respond. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 
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SNS5ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 


schematics of inputs and outputs 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 


absolute maximum ratings over operating free*air temperature range (unless otherwise noted) 


Supply voltage, Vqc. 7 V 

Input voltage ... 7 V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS130. -55°C to 125°C 

SN75ALS130. . 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70®c 
POWER RATING 

Ta - 125®C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55ALS130) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J(SN75ALS130) 

1025 mW 

8.2 mW/°C 

656 mW 

N/A 

N 

1150 mW 

9.2 mW/®C 

736 mW 

N/A 


recommended operating conditions 



SN55ALS130 

SN7 SALS 130 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.95 

4.5 5 5.95 

V 

High-level input voltage, V||-| 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-59.3 

-59.3 

NlQQNii 

Operating free-air temperature, Ta 

-55 125 

0 70 

°c 
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SI\I55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

V|K Input clamp voltage 

A,G 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

V 

VqH High-level output voltage 

Y 

Vcc = 4.5 V, loH = -59.3 mA, V|h = 2 V 

3.11 

V 

Y 

Vcc = 5.25 V, Iqh = -41 mA, V|h = 2 V 

3.9 

W 

Vcc = ^-5 V, Iqh = -400 fiA, V)h = 2 V 

2.5 

Vql Low-level output voltage 

Y 

Vcc = 5.5 V, Iql = -240 iiA, V|l = 0.8 V 

0.15 

V 

Y 

Vcc = 5.95 V, Iql = -1 mA, V|l = 0.8 V 

0.15 

F 

Vcc = 4.5 V, Iql = 8 mA, Y at 0 V 

0.5 

W 

Vcc = 4.5 V, Iql = 8 mA 

0.5 

•O(off) Off-state output current 

Y 

Vcc = 4.5 V, V|L = 0, Vq = 3.11 V 

100 

nA 

Y 

Vcc = 0, V|L = 0, Vq = 3.11 V 

200 

IqH High-level output current 

F 

Vcc = 5.95 V, Vqh = 5.95 V 

100 

IxA 

l| Input current 

A 

Vcc = 4.5 V, V|H = 5.5 V 

100 

,«A 

G 

400 

l|l-| High-level input current 

A 

Vcc = 4.5 V, V|H = 2.7 V 

20 

mA 

G 

80 

l|L Low-level input current 

A 

Vcc = 5.95 V, V|L - 0.4 V 

250 

IxA 

G 

-1000 

^OS Short-circuit output 

Y, 

Vcc = 5.5 V, Vq = 0, V|h = 2.7 V 

-5 

mA 

W 

Vcc = 5.5 V, Vq = 0 

1 

tn 

O 

O 

Y 

Vcc = 5.95 V, Vq = 0, V|h = 2.7 V 

-5 

W 

Vcc = 5.95 V, Vq = 0 

-15 -110 

Supply current, all 
outputs high 

Vcc = 5.5 V, No load, V|h = 2.7 V 

30 

mA 

Vcc = 5.95 V, No load, V|h = 2.7 V 

32 

Supply current, 

*CCL Y outputs low 

Vcc = 5.5 V, No load, V|l = 0.4 V 

45 

mA 

Vcc = 5.95 V, No load, V|l = 0.4 V 

47 


switching characteristics over recommended operating free-air temperature range 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpL H 

low-to-high-level output 

A 

Y 

Vcc = 4.5 V to 5.5 V, 

Rl = 50 0, C|_ = 50 pF, 

VH(ref) = 3.11 V^, Input f = 1 MHz, 
See Figures 1 and 2 

30 

ns 

Propagation delay time, 
high-to-low-level output 

28 

ns 

tpLH Ratio of propagation 

tpHL delay times 

0.3 3 


Propagation delay time, 
low-to-high-level output 

A 

Y 

Vcc = 5.25 V to 5.95 V, 

Rl = 90 il, Cl = 50 pF, 

VpKref) = 2.9 V, Input f = 5 MHz, 

See Figures 1 and 2 

34 

ns 

Propagation delay time, 

^*^*~*** high-to-low-level output 

34 

ns 

Propagation delay time, 
low-to-high-level output 

A 

W 

Vcc = 5 V, Rl = 2 kfi. 

Cl = 15 pF, 

See Figures 1 and 2 

34 

ns 

Propagation delay time, 
high-to-low-level output 

21 

ns 

Propagation delay time, 

tpLH 

low-to-high-level output 

A 

F 

Vcc = 5 V, Rl = 2 kQ, 

Cl = 15 pF, 

See Figures 1 and 2 

45 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

75 

ns 


+ For SN55ALS130 at Ta = -55“C, VH(ref) = 2.5 V. 
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SNS5ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



NORMAL 

OPERATION 


DRIVER 

SHORT- 

CIRCUIT 

OPERATION 


NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t^ < 6 ns, 
tf < 6 ns, Zout ~ 50 Q. 


FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 



NOTE A: C|_ includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D3276, APRIL 1989 

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB)t 


I • 8-Channel Bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 56 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-IM-P Inputs 

• Receiver Hysteresis . . . 550 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (Vcc = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN55ALS160 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines. The transceiver features driver outputs 
that can be operated in either the passive-pullup 
or three-state mode. If Talk Enable (TE) is high, 
these ports have the characteristics of passive- 
pullup outputs when Pullup Enable (PE) is low 
and of three-state outputs when PE is high. 
Taking TE low places these ports in the high- 
impedance state. The driver outputs are 
designed to handle loads up to 48 mA of sink 
current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 
when Vcc = 0- When combined with the 
SN55ALS161 management bus transceiver, the 
device provides the complete 16-wire interface 
for the IEEE 488 bus. 

The SN55ALS160 is characterized for operation 
from -55°C to 125°C. 


GPIB 

I/O 

PORTS 


J OR W PACKAGE 
(TOP VIEW) 



TERMINAL 
I/O PORTS 


FK PACKAGE 
(TOP VIEW) 



FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 


INPUTS 1 

OUTPUT 

B 

TE 

PE 

D 

L 

L 

X 

L 

H 

L 

X 

H 

X 

H 

X 

Z 


INPUTS 

OUTPUT 

D TE PE 

B 

H H H 

H 

L H X 

L 

H X L 

zt 

X 

_j 

X 

zt 


H = high level, L = low level, X = irrelevant, 

Z = high-impedance state. 

^ This is the high-impedance state of a normal 3-state 
output modified by the internal resistors to Vqq and 
ground. 


’•’The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified 
in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbollogic diagram (positive logic) 



schematics of inputs and outputs 



EQUIVALENT OF ALL INPUT/OUTPUT PORTS 



I I- 1 

INPUT/OUTPUT 

PORT 


Driver output Req = 30 n NOM 
Receiver output Req = 110 NOM 
Circuit inside dashed lines is on the driver outputs only. 
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SN55ALS160 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Low-level driver output current... 100 mA 

Low-level output current . 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):. 1375 mW 

Operating free-air temperature range... -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J or W package. 300 °C 

Case temperature for 60 seconds: FK package. 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

v 

High-level input voltage, V||-| 

TE and PE at Ta = -55°C to 125°C 

2 

v 

Bus and terminal at Ta = 25 °C or 125°C 

2 

Bus and terminal at Ta = -55°C 

2.1 

Low-level input voltage, V|l 

TE and PE at Ta = -55°C to 125°C 

0.8 

V 

Bus and terminal at Ta = 25°C or -55°C 

0.8 

Bus and terminal at Ta = 125°C 

0.7 

High-level output current, Iqh 

Bus ports with pullups active (Vcc = 5 V) 

-5.2 

mA 

Terminal ports 

-800 

/.A 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, T/^ 

-55 125 
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SN55ALS160 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

Vcc = 4.75 V, l| = -18 mA 

-0.8 -1.5 

V 

Hysteresis 

(vr+ - vt-) 

Bus 

Vec = 5 V, Ta = 25°C 

0.4 0.55 

V 

Vcc = 5 V, Ta = 125°C 

0.25 

Vcc = 5 V, Ta = -55°C 

0.4 

High-level 

VoH 

output voltage 

Terminal 

Vcc = 4.75 V, Iqh = -800 fiA, TE at 0.8 V 

2.7 3.5 

V 

Bus 

Vcc = 5 V, Iqh = -5.2 mA, PE and TE at 2 V 

2.5 3.3 

Vcc = 4.75 V, Iqh = -5.2 mA, PE and TE at 2 V 

2.2 

Vql Low-level 

output voltage 

Terminal 

Vcc = 4.75 V, IQL = 16 mA, TE at 0.8 V 

0.3 0.5 

V 

Bus 

Vcc 4.75 V, Iql = 48 mA, 

TE at 2 V, Ta = 25'^C or 125°C 

0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA, 

TE at 2 V, Ta = -55°C 

0.35 0.55 

Input current at 

h 

maximum input 

voltage 

Terminal 

Vcc = 6.25 V, Vi = 5.5 V 

0.2 100 

nA 

High-level 

l|H 

input current 

Terminal, 

PE, or TE 

Vcc = 5.25 V, V| = 2.7 V 

0.1 20 

IxA 

Low-level 

*IL 

input current 

Vcc = 5.25 V, V| = 0.5 V 

-30 -100 

/lA 

V|0(bus) Voltage at bus port 

Vcc = 5 V, 
Driver disabled 

h(bus) - 0 

2.5 3.0 3.7 

V 

•l(bus) = - 12 mA 

- 1.5 

Current into 

bus per, 

Power on 

Vcc = 5 V, 
Driver disabled 

V|(bus) = -1.5 V to 0.4 V 

-1.3 

mA 

V|(bus) = 0.4 V to 2.5 V 

0 -3.2 

V|(bus) == 2.5 V to 3.7 V 

2.5 

-3.2 

V|(bus) = 3.7 V to 5 V 

0 2.5 

V|(bus) = 5Vto5.5V 

0.7 2.5 

Power off 

Vcc = 0, Vi(bus) = 0 to 2.5 V 

40 

/lA 

Short-circuit 

*0S 

output current 

Terminal 

Vcc = 5.25 V 

-15 -35 -75 

mA 

Bus 

-25 -50 -125 

IqC Supply current 

Vcc = 5.25 V, 
No load 

Terminal outputs low and enabled 

42 56 

mA 

Bus outputs low and enabled 

52 85 

Ci/o(bus) Bus-port capacitance 

Vcc = 5 V to 0, V|/o = 0 to 2 V, f = 1 MHz 

30 

PF 


^All typical values are at Vqq = 5 V, T/\ = 25 °C. 
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SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics at Vcc = 4.75 V, 5 V, and 5.25 V and Cl = 50 pF (unless otherwise noted) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

Ta^ 

MIN TYP* 

MAX 

UNIT 

Propagation delay time, 

tpL H 

low- to high-level output 




25°C 

10 

17 



Bus 

See Figure 1 

Full range 

20 

ns 

Propagation delay time, 

tpHL 

high- to low-level output 


25°C 

10 

14 




Full range 

16 


Propagation delay time, 

tpL H 

low- to high-level output 




25°C 

8 

15 


Bus 


See Figure 2 

Full range 

_ 18 

ns 

Propagation delay time, 

tpHL 

high- to low-level output 


25°C 

8 

15_ 




Full range 

18 


Output enable time 
to high level 




25°C 

.__ 24 

30 





Full range 

_ 41 


Output disable time 

tPH7 

from high level 




25°C 

9 

14 


TE 

Bus 

See Figure 3 

Full range 

16 

ns 

Output enable time 

fPZL 

to low level 

25 °C 

16 

28 




Full range 

34 


Output disable time 

tpL 7 

from low level 




25°C 

12 

19 





Full range 

24 


Output enable time 
to high level 




25 °C 

24 

36 





Full range 

_5^ 


Output disable time 
from high level * 




25 °C 

10 

18, 


TE 

Terminal 

See Figure 4 

Full range 

23 

ns 

Output enable time 

fPZL 

to low level 

25°C 

_ 15 

26 




Full range 

30 


Output disable time 

tpL z 

from low level 




25°C 

15 

24 





Full range 

31 


Output pullup 

enable time 




25 °C 

^ 16 

24 


PE 

Bus 

See Figure 5 

Full range 

_ ^ 25 

ns 

Output pullup 

tHiQ 

disable time 


25°C 


16 




Full range 

20 



■*^Full range is -55°C to 125°C. 

^All typical values are at Vcc = 5 V. 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-269 





SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 


7 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR MHz, 50% duty cycle, t|- < 6 ns, 
tf < 5 ns, Zq = 50 fi. 

B. Cl includes probe and jig capacitance. 
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SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, t^ < 6 ns, 
tf < 5 ns, Zq = 50 0. 

Cl includes probe and jig capacitance. 


NOTES: A. 

B. 
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VoH~High-Level Output Voltage— 


SN55ALS160 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS vs 


HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 



0 -5 -10 -15 -20 -25 -30 -35 -40 0 10 20 30 40 50 60 

•OH”High-Level Output Current-mA IQL-Low-Level Output Current-mA 

FIGURE 6 FIGURE 7 


TERMINAL OUTPUT VOLTAGE 
vs 


BUS INPUT VOLTAGE 



V|-lnput Voltage-V 


FIGURE 8 
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SN55ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 

I 

% 

(0 

O 

> 

□ 

a 


O 


« 

> 



> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 


BUS HIGH-LEVEL OUTPUT CURRENT 



iQH—HiQh-Level Output Current—mA 


> 

I 

a> 


O 

> 

3 

O. 

3 

? 

o 

> 


FIGURE 9 

BUS OUTPUT VOLTAGE 


vs 

TERMINAL INPUT VOLTAGE 


!-1- 

Vcc = 5 V 

No load 






T; 

^ = 25 

°C 


































0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 


V|-lnput Voltage-V 


BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

IOL“Low-Level Output Current— mA 
FIGURE 10 

BUS CURRENT 


vs 

BUS VOLTAGE 



V|/0(bus)-Bus Voltage-V 


FIGURE 11 


FIGURE 12 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-273 







2-274 



SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TERMINAL 
I/O PORTS 


FK PACKAGE 
(TOP VIEW) 

Z O 2 

O LU LU C-) LU 
t CE I- > OC 


NDAC 

]4 

18C 

IFC 

NRFD 

]5 

17C 

NDAC 

DAV 

]6 

16C 

NRFD 

EOl 

]7 

15C 

DAV 

ATN 

]8 

14C 

EOl 


SUITABLE FOR IEEE STANDARD 4881978 (GPIB) APPLICATIONSt 

• 8 -Channel Bidirectional Transceiver J OR W PACKAGE 

^ ^ ^ <TOP VIEW) 

• Designed to Implement Control Bus _ 

Interface TE ClTTIJ^oj] Vcc 

• Designed for Single Controller f i9]REN 

IFC(l3 ^8J\fC 

• High-Speed Advanced Low Power Schottky NDAC []4 17[]ndac 

Circuitry I NRFDCs isHnrfD I TERMINAL 

• Low Power Dissipation ... 59 mW Max per PORTS I ib^DAV f I/O PORTS 

Channel ’^^EOl 

ATNEs 13;]ATN 

• Fast Propagation Times ... 25 ns Max SRQCq 12 ]srQ ^ 

• High-Impedance P-N-P Inputs GNdHio- 

• Receiver Hysteresis . . . 550 mV Typ FK PACKAGE 

(TOP VIEW) 

• Bus-Terminating Resistors Provided on 

Driver Outputs u ^ uj o m 

t CE h- > OC 

• No Loading of Bus When Device Is Powered >— tr:]TZJ’a ' CTa ~ 

Down (Vcc = 0) r 3 2 1 20 19 

NDAC ]4 18[ IFC 

• Power-Up/Power-Down Protection NRFD ]& 17C NDAC 

(Glitch-Free) 16[ nRFD 

. . . EOl ]7 ibC DAV 

description „(■ 

The SN55ALS161 eight-channel general- 

purpose interface bus transceiver is a monolithic, O Q o a z 

high-speed, Advanced Low-Power Schottky w § So < 

process device designed to provide the bus- 

management and data-transfer signals between channel identification table 

operating units of a single controller ___ 

instrumentation system. When combined with *^ame _ identity _ class 

the SN55ALS160 octal bus transceiver, the Direction Control Control 

SN55ALS161 provides the complete 16-wire te Talk Enable _ 

interface for the IEEE 488 bus.t ATN Attention 

SRQ Service Request 

The SN55ALS161 features eight driver-receiver Remote Enable 

pairs connected in a front-to-back configuration interface Clear Management 

to form input/output (I/O) ports at both the bus pq , Identify 

and terminal sides. The direction of data through ~DAV Data Valid 

these driver-receiver pairs is determined by the ^ 3,3 Accepted 

DC and TE enable signals. nrfd | Not Ready for Data | 

The driver outputs (GPIB I/O ports) feature active 
bus-terminating resistor circuits designed to 
provide a high impedance to the bus when 

Vcc = 0- The drivers are designed to handle loads up to 48-mA sink current. Each receiver features p-n-p 
transistor inputs for high input impedance and a hysteresis of 250 mV minimum for increased noise 
immunity. All receivers have 3-state outputs to present a high impedance to the terminal when disabled. 

The SN55ALS161 is characterized for operation from -55°C to 125°C. 

^The transceivers are suitable for IEEE Standard 488 applications to the extent of the operating conditions and characteristics specified 
in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 


9 10 11 12 13 

n nrincL 
a Q cj a z 

£E Z Q £E f- 
(/) O V) < 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

TE 

Direction Control 

Talk Enable 

Control 

ATN 

SRQ 

REN 

IFC 

EOl 

Attention 

Service Request 

Remote Enable 

Interface Clear 

End or Identify 

Bus 

Management 

DAV 

NDAC 

NRFD 

Data Valid 

Not Data Accepted 

Not Ready for Data 

Data 

Transfer 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1989, Texas Instruments Incorporated 






SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol't' 



^ This symbol is in accordance with ANSl/lE^E Std 91-1984 and 
lEC Publication 617-12. 

S7 Designates 3-state outputs. 

^Designates passive-pullup outputs. 


logic diagram (positive logic) 



ATN 


EOl 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

DC TE ATN^ 

ATNt SRQ REN IFC 

(Controlled by DC) 

EOl 

DAV NDAC NRFD 

(Controlled by TE) 

H H H 

R T R R 

T 

T R R 

H H L 

R 

L L H 

T R T T 

R 

R ' T T 

L L L 

T 

H L X 

R T R R 

R 

R T T 

L H X 

T R T T 

T 

T R R 


H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side,, and the direction of data reception is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 



TYPICAL OF SRQ, NDAC, and IMRFD 
GPIB I/O PORT 


'--Ti-1 


-Vcc 


10 k« 


j NOM 1 1 1 

NOM 


1 4 kl> 1 1 

1 ' 

Etk 

,1 

1 NO^ 1 



1_ 

-GND 


INPUT/OUTPUT 

PORT 

Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC. and NRFD GPIB I/O PORTS 


INPUT/OUTPUT 

PORT 

Driver output Rgq = 30 NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2). 1375 mW 

Operating free-air temperature range.*. -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package.. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds. 300 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 
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SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, V|h 

TE and DC at Ta = - 55 °C to 125 °C 

2 

V 

Bus and terminal at Ta = 25 °C or 125°C 

2 

Bus and terminal at Ta = -55°C 

2.1 

Low-level input voltage, V||_ 

TEandDCatTA= -55°Cto125°C 

0.8 

V 

Bus and terminal at Ta = 25 °C or -55°C 

0.8 

Bus and terminal at Ta = 125°C 

0.7 

High-level output current, Iqh 

Bus ports with pullups active (Vqq = 5 V) 

-5.2 

mA 

Terminal ports 

-800 

fiA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, 

-55 125 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPf 

MAX 

UNIT 

V|K 

Input clamp voltage 


Vcc = 4.75 V, 

l| = -18 mA 


- 0.8 

-1.5 

V 




Vcc = 5 V, 

Ta = 25°C 

0.4 

0.55 



'^hys 

Hysteresis (V 7 + - 

Bus 

Vcc = 5 V, 

Ta = 125°C 

0.25 

V 




Vcc = 5 V, 

Ta = -55°C 

0.4 




Terminal 

Vcc = 4.75 V, 

Iqh “ —800 /lA 

2.7 

3.5 



VoHt 

High-level output voltage 


Vcc = 5 V, 

Iqh —5.2 mA 

2.5 

3.3 


V 



Bus 

Vcc = 4.75 V, 

Iqh = -5.2 mA 

2.2 




Terminal 

Vcc = 4.75 V, 

Iql = fTiA 


0.3 

0.5 


VoL 

Low-level output voltage 

Bus 

Vcc = 4.75 V, Iql = 48 mA, 

Ta = 25°C or 125°C 


0.35 

0.5 

V 




Vcc = 4.75 V, 1)0 = 48 mA, Ta = -55‘’C 


0.35 

0.55 


1 | 

Input current at 
maximum input voltage 

Terminal 

Vcc = 5.25 V, 

V| = 5.5 V 


0.2 

100 

^A 

l|H 

High-level 
input current 

Terminal 

and 

Vcc = 5.25 V, 

Vi = 2.7 V 


0.1 

20 

fiA 

llL 

Low-level 

input current 

control 

inputs 

Vcc = 5.25 V, 

V| = 0.5 V 


-30 

-100 

fiA 

V|/ 0 (bus) 

Voltage at bus port 


Vcc = 5 V, 

l|(bus) - 0 

2.5 

3.0 

3.7 

\/ 


Driver disabled 

l|{bus) = -12 mA 

-1.5 

V 





V|(bus) = -1.5 V to 0.4 V 

-1.3 






V|(bus) = 0-4 V to 2.5 V 

0 


-3.2 


l|/ 0 (bus) 

Current into bus port 

Power on 

Vcc = 5 V, 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

2.5 

-3.2 

mA 





V|(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

< 

0 

0 

II 

V|(bus) = 0 to 2.5 V 

40 

IjlA 

•os* 

Short-circuit 

Terminal 

Vcc = 5.25 V 

■ 

-15 

-35 

-75 

mA 

output current 

Bus 

-25 

-50 

-125 

'cc 

Supply current 


Vcc = 5.25 V, 

No load, TE and DC low 


55 

90 

mA 

Ci/o{bus) 

Bus-port capacitance 


Vcc 5 V to 0, 
V|/o = 0 to 2 V, 

f = 1 MHz 

30 

PF 


^All typical values are at Vqc = 5 V, Ta = 25 °C. 
^Vqh snd Iqs apply for three-state outputs only. 
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SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics at Vcc = 4.75 V, 5 V, and 5.25 V and Cl == 50 pF (unless otherwise noted) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

Ta^ 

MIN TYpt 

MAX 

UNIT 

tPLH 

Propagation delay time, 


Bus 


25°C 

10 

17 


low- to high-level output 

Terminal 

(Except 

See Figure 1 

Full range 

20 

ns 

tPHL 

Propagation delay time, 

SRQ, NDAC, 

25°C 

10 

14 

high- to low-level output 


and NRFD) 


Full range 

16 


tPLH 

Propagation delay time 


Bus 

NRFD, SRQ, 

NDAC 


25°C 

25 


low- to high-level output 

Terminal 

See Figure 2 

Full range 

30 

ns 

tPHL 

Propagation delay time. 

25°C 

10 

14 

high- to low-level output 



Full range 

16 


tPLH 

Propagation delay time. 




25°C 

10 

15 


low- to high-level output 



See Figure 2 

Full range 

18 

ns 

tPHL 

Propagation delay time. 

Bus 


25 °C 

10 

15 

high- to low-level output 




Full range 

18 


tpZH 

Output enable time 




25°C 

20 

30 


to high level 




Full range 

41 


tPHZ 

Output disable time 


Bus 


25°C 

_ 8 

14 


from high level 

TE 

(ATN, REN, 

See Figure 3 

Full range 

16 

ns 

tPZL 

Output enable time 

or DC 

IFC, and 

25°C 

16 

28 

to low level 


DAV) 


Full range 

34 


tPLZ 

Output disable time 




25°C 

10 

19 


from low level 




Full range 

24 


tpZH 

Output enable time 




25°C 

24 

30 


to high level 




Full range 

48 


tPHZ 

Output disable time 




25°C 

13 

19 


from high level 

TE 

Bus 

See Figure 3 

Full range 

25 

ns 

tpZL 

Output enable time 

or DC 

(EOl) 

25°C 

21 

35 

to low level 




Full range 

43 


tPLZ 

Output disable time 




25°C 

13 

20 


from low level 




Full range 

27 


tPZH 

Output enable time 




25“C 

24 

36 


to high level 




Full range 

50 


tPHZ 

Output disable time 




25°C 

12 

20 


from high level 

TE 

Terminal 

See Figure 4 

Full range 

33 

ns 

tPZL 

Output enable time 

or DC 

25°C 

20 

34 

to low level 




Full range 

^ 41 


tPLZ 

Output disable time 




25°C 

13 

24 


from low level 




Full range 

35 



^Full range is -55°C to 125°C. 

*AII typical values are at Vcc = 5 V. 
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SN55ALS161 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


7 V 



FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



TERMINAL 
INPUT 


^ ^1.5 V 


(See Note B) 


BUS 

OUTPUT 





VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 


NOTES: A. C|_ includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, tp <6 ns, 
tf <6 ns, Zq = 50 0. 
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SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 




CONTROL 
INPUT 


BUS 

OUTPUT 
SI OPEN 


^ ^-^ ^-3V 

5^1.5V , ^ 

(See Note B) A 

_ t I _/l\»._ov 

tPZH-*4 h«- tPHZ-*^ 

■Kt™:-Vqh 



- VoL 


VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


^ ^-^ ^ -3V 

CONTROL V, \j 

'NPUT a- (See Note B) 

-Z I >-^ |\-OV 

tpZH-H ^ tPHZ-H 

TERMINAL I [V-1- 

OUTPUT I Agv 

SI OPEN I / 


tPZL-»-l [-•- 


tPLZ-»-j 


_ 

1 ^% 


TERMINAL 
OUTPUT 
SI CLOSED 


VOLTAGE WAVEFORMS 


FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


VOH 


\ '/ - 

\i.ov 1/ 


■ 0 V 
^4 V 

VoL 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf < 6 ns, Zq = 50 fi. 
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VoH“High-Level Output Voltage—^ 


SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 



•OH~High-Level Output Current-mA 


FIGURE 5 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 



IOL”Eow-Level Output Current— mA 

FIGURE 6 


TERMINAL OUTPUT VOLTAGE 
vs 


BUS INPUT VOLTAGE 



0 > I I I _ I 1 _L.:.1_1_J_1 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


V|—Input Voltage—V 
FIGURE 7 
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Vo-Output Voltage-V VoH-High-Level Output Voltage-' 


SN55ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 



•OH“Hi 9 h‘Level Output Current—mA 


FIGURE 8 

BUS OUTPUT VOLTAGE 


vs 

TERMINAL INPUT VOLTAGE 


1 1 

Vcc = 5 V 

No load 






Ta 

= 25 ( 

- 







































0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|—Input Voltage-V 

FIGURE 10 


BUS-LOW LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 



0 10 20 30 40 50 60 70 80 90 100 

lOL “ Low-Level Output Current—mA 

FIGURE 9 


BUS CURRENT 
vs 


BUS VOLTAGE 



-2 -1 0 1 2 3 4 5 6 

V|/o(bus)-Bus Voltage-V 
FIGURE 11 
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■ • Meets EIA Standard RS-422-A 
I • High-Speed, Low-Power ALS Design 
I • 3-State TTL Compatible 
I • Single 5-V Supply Operation 

• High Output Impedance In Power-Off 
Condition 

• Complementary Output Enable Inputs 

• Improved Replacement for the AM26LS31 


description 

These quadruple complementary-output line 
drivers are designed for data transmission over 
twisted-pair or parallel-wire transmission lines. 
They meet the requirements of EIA Standard 
RS-422-A and are compatible with 3-state TTL 
circuits. Advanced Low-Power Schottky 
technology provides high speed without the 
usual power penalties. Standby supply current 
is typically only 26 mA, while typical 
propagation delay time is less than 10 ns. 

High-impedance inputs maintain input currents 
low, less than 1 fiA for a high level and less than 
100 ijlA for a low level. Complementary control 
inputs, G and G, allow these devices to be 
enabled at either a high input level or low input 
level. The SN75ALS192 Is capable of data rates 
in excess of 20 megabits per second and is 
designed to operate with the SN75ALS193 
quadruple line receiver. The SN55ALS192 Is also 
capable of data rates in excess of 20 megabits 
per second and designed to operate with the 
SN55ALS193; however, it may be limited to a 
lower bit rate based on the temperature. 
Reference should be made to the Dissipation 
Rating Table and Figure 15. 

The SN55ALS192 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN75ALS192 Is 
characterized for operation from 0°C to 70 °C. 


SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


D2904, JULY 1985-REVISED JUNE 1986 


SN55ALS192 . . . J PACKAGE 
SN75ALS192 . . . D, J, OR N PACKAGE 
(TOP VIEW) 


lAC 

1 


3 Vcc 

lYU 

2 

15 

2 4A 

1ZC 

3 

14 

]4Y 

ENABLE G [; 

4 

13 



5 

12 

2 ENABLE G 

2Y Q 

6 

11 

D3Z 

2A Q 

7 

10 

]3Y 

GND Q 

£ 

9 

]3A 


SISI55ASL192 . . . FK PACKAGE 
(TOP VIEW) 


1Z ] 4 
ENABLE G 3 5 
NC ]6 
2Z ] 7 
2Y ]8 


u 

>- < o u < 

^ r- z: > ^ 
LJ LJ l-J ' a LZI" 
3 2 1 20 19 


18C 
17C 
16C 
15C 
14C 3Z 


9 10 11 12 13 
r—I m f—1 f—I f—I 

<QU<>- 
CN Z Z CO 
O 


4Y 

4Z 

NC 

ENABLE G 


NC —No internal connection 


FUNCTION TABLE (EACH DRIVER) 


INPUT 

A 

ENABLES 

OUTPUTS 

G G 

Y Z 

H 

H X 

H L 

L 

H X 

L H 

H 

X L 

H L 

L 

X L 

L H 

X 

. L H 

Z Z 


H = high level, L = low level, 
Z = high impedance (off), 

X = irrelevant 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


logic symbol')' logic diagram (positive logic) 



"^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


schematics of inputs and outputs 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN55ALS192 

SN75ALS192 

UNIT 

Supply voltage, Vcc (see Note 1) 

7 

7 

V 

Input voltage, V| 

7 

7 

V 

Output off-state voltage 

6 

6 

V 

Continuous total dissipation at (or below} 

25 °C free-air temperature (see Note 2) 

D package 


950 

mW 

FK package 

1375 


J package 

1375 

1025 

N package 


1150 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 

-65 to 150 

°C 

Case temperature for 60 seconds 

FK package 

260 


°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 

J package 

300 

300 1 

Lead temperature 1,6 mm (1/16 inch} from case for 10 seconds 

D or N package 


260 

°C 


NOTES: 1. All voltage values except differential output voltage Vqd ^^e with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, refer to the Dissipation Rating Table. In the J package, SN55ALS192 chips 
are either alloy or silver glass mounted and SN75ALS192 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta s 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta “ 70°c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 


FK or J (SN55ALS912) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75ALS192} 

1025 mW 

8.2 mW/°C 

656 mW 


N 

11 50 mW 

9.2 mW/®C 

736 mW 



recommended operating conditions 



SN55ALS192 

SN75ALS192 

UNIT 


MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-20 

-20 

mA 

Low-level output current, Iql 

20 

20 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55ALS192, SIV75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 


SN55ALS192 

SN75ALS192 

UNIT 



MIN TYP* 

MAX 

MIN TYP* 

MAX 

V|K 

Input clamp voltage 

Vcc = 1 ^"^' 

l| = - 18 mA 

-1.5 

-1.5 

V 

Vqh 

High-level output voltage 

Vcc = IVIN, 

'oh == “20 mA 

2.4 

2.5 

V 

Vql 

Low-level output voltage 

Vcc = MIN, 

Iql = 20 mA 

0.5 

0.5 

V 

Vo 

Output voltage 

Vcc = max. 

lo = 0 

0 

6 

0 

6 

V 

IVqdiI Differential output voltage 

Vcc = min. 

lO = 0 

1.5 

6 

1.5 

6 

V 

|V0D2i Differential output voltage 

Rl = 100 fi. 

See Figure 1 

'A VoDI 

A VqdI 


2 

2 

V 

^IVqdI 

Change in magnitude of 
differential output voltage § 



±0.2 

±0.2 

V 

voc 

Common-mode output voltage^ 

Rl_ = 100 fi. 

See Figure 1 

±3 

±3 

V 

^ivocl 

Change in magnitude of 
common-mode output voltage^ 



±0.2 

±0.2 

V 

'o 

Output current with power off 

Vcc = 0 

Vq = 6 V 

100 

100 

mA 

Vq = -0.25 V 

-100 

-100 

loz 

Off-state (high-impedance 

Vcc = max 

Vq = 0.5 V 

-20 

-20 

mA 

state) output current 

Vq = 2.5 V 

20 

20 

l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 7 V 

0.1 

0.1 

mA 

'l|H 

High-level input current 

Vcc = max. 

V| = 2.7 V 

20 

20 

mA 

l|L ' 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-0.2 

-0.2 

mA 

'os 

Short-circuit output current^ 

Vcc = max 

-30 

-150 

-30 

-150 

mA 

'cc 

Supply current (all drivers) 

Vcc ~ max. All outputs disabled 

26 

45 

26 

45 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 

^All typical values are at Vqc = 5 V and = 25 °C. 

§A|VoDi A|Vocl are the changes in magnitude of Vqd and VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

1ln EIA Standard RS-422A, Voc< which is the average of the two output voltages with respect to ground, is called output offset voltage, VqS- 
^Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Figure 2) 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 


6 

13 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Cl = 30 pF, SI and S2 open 

9 

14 

ns 

Output-to-output skew 

3 

6 

ns 

tPZH 

Output enable time to high level 

Rl = 75 

11 

15 

ns 

tPZL 

Output enable time to low level 

Rl = 180 fi 

16 

20 

ns 

tPHZ 

Output disable time from high level 

Cl = 10 pF, SI and S2 closed 

8 

15 

ns 

tPLZ 

Output disable time from low level 

18 

20 

ns 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 




TEST CIRCUIT 

NOTES: A. When measuring propagation delay times and skew, switches SI and S2 are open. 

B. Each enable is tested separately. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. Cl includes probe and jig capacitance. 

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zq ~ 50 0, t^:^ 15 ns, and 
tf < 6 ns. 

FIGURE 2. SWITCHING TIMES 
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Vo-Output Voltage-V VQ-Output Voltage- 


SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
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SIV55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
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SN55ALS192, SIV75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



-75 -50 -25 0 25 50 75 100 125 

T^ —Free-Air Temperature— °C 


FIGURE 11 


SUPPLY CURRENT 


vs 



0 1 23 4 56 78 

Vcc~Supply Voltage—V 
FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 


vs 

OUTPUT CURRENT 



IOL“Low-Level Output Current—mA 


FIGURE 12 


SUPPLY CURRENT 


< 

E 

I 


3 

o 

a 

a 

3 

t/i 

I 

o 

o 


vs 



Vcc~Supply Voltage—V 


FIGURE 14 


NOTE 4: The A input is connected to ground during the testing of the Y outputs and to V^c during the testing of the Z outputs. 
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SN5SALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 


VS 



10 k 100 k 1 M 10 M 100 M 


f—Frequency—Hz 

FIGURE 15 
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• Meets EIA Standard RS-422-A 

• High-Speed ALS Design 

• 3-State TTL-Compatible 

• Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Two Pairs of Drivers independently Enabled 

• Designed as a Replacement for the MC3487 
with Improvements: Icc 50% Lower, 
Switching Speed 30% Faster, Full- 
Temperature-Range Version 

description 

These quadruple complementary-output line 
drivers are designed for data transmission over 
twisted-pair or parallel-wire transmission lines. 
They meet the requirements of EIA Standard 
RS-422-A and are compatible with 3-state TTL 
circuits. Advanced Low-Power Schottky 
technology provides high speed without the 
usual power penalty. Standby supply current is 
typically only 26 mA, while typical propagation 
delay time is less than 10 ns and enable/disable 
times are typically less than 16 ns. 

High-impedance inputs keep input currents low, 
less than 1 fiA for a high level and less than 
100 fiA for a low level. The driver circuits can 
be enabled in pairs by separate active-high 
enable inputs. The SN55ALS194 and 
SN75ALS194 are capable of data rates in excess 
of 10 megabits per second and are designed to 
operate with the SN55ALS195 and 
SN75ALS195 quadruple line receivers. 

The SN55ALS194 is characterized for operation 
from -55°C to 125°C. The SN75ALS194 is 
characterized for operation from 0°C to 70 °C. 


SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D2917, OCTOBER 1985-REVISED OCTOBER 1988 

SN55ALS194 . . . J PACKAGE 
SN75ALS194 . . . D, J, OR N PACKAGE 
(TOP VIEW) 


1AC 

1 


U vcc 

1Y C 

2 

15 

H 4A 

izC 

3 

14 

H 4Y 

1,2EN H 

4 

13 

Il4Z 

2Z C 

5 

12 

n 3,4EN 

2Y C 

6 

11 

:3z 

2AC 

7 

10 

D 3Y 

GND C 

8 

9 

H 3A 


SN55ALS194 . . . FK PACKAGE 
(TOP VIEW) 


U 

>- < o u < 

T- Z > ^ 



NC —No internal connection 


FUNCTION TABLE (EACH DRIVER) 


INPUT 

OUTPUT 

ENABLE 

OUTPUTS 1 

Y 

Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

High-Impedance 

High-Impedance 


H = TTL high level, L = TTL low level, X = irrelevant 



PRODUCTION DATA documents contain information 
current as of publication date. Products-conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


IjL. Copyright © 1988, Texas Instruments Incorporated 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage, V|. 5.5 V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS194 . -55°Cto125°C 

SN75ALS194. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300°C 


NOTE 1; All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70°c 
POWER RATING 

Ta - 125°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N/A 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55ALS194) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75ALS194) 

1025 mW 

8.2 mW/°C 

656 mW 

N/A 

N 

11 50 mW 

9.2 mW/°C 

736 mW 

N/A 


recommended operating conditions 



SN55ALS194 

SN75ALS194 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V||-| 

All inputs, Ta = 25 °C 

2 

2 

V 

A inputs, Ta = Full range 

2 

2 

EN inputs, Ta = Full range 

2.1 

2 

Low-level input voltage, V||_ 

0.8 

0.8 

V 

High-level output current, Iqh 

-20 

-20 

mA 

Low-level output current, Iql 

Ta = 25 °C 

48 

48 

mA 

Ta = Full range 

20 

48 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = min. 

ll = - 

18 mA 

-1.5 

V 

vqh 

High-level output voltage 

Vcc = min. 


SN55ALS194 

2.4 


Iqh =?= -20 mA 


SN75ALS194 

2.5 


VOL 

Low-level output voltage 

Vcc = min. 

lOL = 

MAX 

0.5 

V 

VO 

Output voltage 

lO = 0 

0 

6 

V 

|V0D1 1 

Differential output voltage 

lO = 0 

2 

6 

.V 

lV0D2t 

Differential output voltage 




Va VODI 





2 


^|Vod1 

Change in magnitude of 
differential output voltage^ 

d 

o 

o 

II 

_j 

tr 

See Figure 1 

±0.4 

V 

Voc 

Common-mode output voltage 




±3 

V 

AlVocI 

Change in magnitude of 
common-mode output voltage* 




±0.4 

V 

•o 

Output current with power off 

Vcc = 0 

Vo = 

6 V 

100 


Vo = 

-0.25 V 

-100 

'oz 

High-impedance state output current 

Vcc = max. 

Output enables 

at 0.8 V 

Vo = 

2.7 V 

100 

/.A 

Vo = 

0.5 V 

-100 

ll 

Input current at maximum input voltage 

Vcc = max. 

V| = 5.5 V 

100 

HA 

>IH 

High-level input current 

Ycc = max. 

V| = 2.7 V 

50 

HA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.5 V 

-200 

HA 

'os 

Short-circuit output current^ 

Vcc = max. 

V| = 2 V 

-40 

-140 

mA 

•cc 

Supply current (all drivers) 

Vcc = max. 

All outputs disabled 

26 

45 

mA 


^All typical values are at Vcc = 5 V, T/^ = 25 “C. 

^A|VodI A|Vocl S'"® t^^® changes in magnitude of Vqd ^OC' respectively, that occur when the input is changed from a high 
level to a low level. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta * 25°C 




TEST 

SN55ALS194 

SN75ALS194 

UNIT 



CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time, low-to-high-level output 

Cl = 15 pF, 
See Figure 2 

6 

13 

6 

13 

ns 

—I 

X 

CL 

Propagation delay time, high-to-low-level output 

9 

14 

9 

14 

ns 

Output-to-output skew 

3.5 

6 

3.5 

6 

ns 

tTD 

Differential-output transition time 

Cl = 15 pF. 
See Figure 3 

8 

14 

8 

14 

ns 

*PZH 

Output enable time to high level 


9 

12 

9 

12 

ns 

tPZL 

Output enable time to low level 

Cl = 15 pF, 

12 

20 

12 

20 

ns 

tPHZ 

Output disable time from high level 

See Figure 4 

9 

15 

9 

14 

ns 

*PLZ 

Output disable time from low level 


12 

15 

12 

15 

ns 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-298 






SN55ALS194, SN7SALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 




FIGURE 2. PROPAGATION DELAY TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 


NOTES; A. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR < TMHz, duty 
cycle < 50%, Zq » 50 fl. 

B. C|_ includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 




OUTPUT 

51 CLOSED 

52 CLOSED 


VoL 


OUTPUT 

ENABLE 

INPUT 

OUTPUT 

51 CLOSED 
S2 OPEN 

OUTPUT 
SI OPEN 

52 CLOSED 



3 V 


VoL 

VOH 


VOLTAGE WAVEFORMS 


NOTES; A. The input pulse is supplied by a generator having the following characteristics; tr < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle < 50%, Zq « 50 0. 

. B. Cl includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICSt 


Y OUTPUT VOLTAGE 

VS 

DATA INPUT VOLTAGE 


5.0 
4.5 
4.0 
^ 3.5 

a> 

on 

5 3.0 
o 

2 2.5 

3 

a 

3 2.0 

O 

o 1-5 
> 

1.0 

0.5 

0 


4.0 

3.5 

> 3.0 
I 

0) 

I* 2.5 
o 

> 

- 2.0 
a 

O 1.5 
O 

> 1.0 
0.5 
0 


No Load 
—Outputs Enab 
Ta = 












:c = 5.E 






V( 



V( 

:c = 5\ 

_ 

/ 





_ 

_ 



= A R V 



1 



































— 






0.5 1-0 1.5 2.0 3.5 

V|—Data Input Voltage—V 
FIGURE 5 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


3.0 







VcC='5-5 V 

.._ 






Vcc = 5 V 

_^_ 




1 


Vcc = 

4.5 V 


















\/ 







*1 - 

RL - 470 fi to GROUND 
See Note 2 

Ta “ 25 °C 

_J_^^_ 





0.5 1.0 1.5 2.0 2.5 

V|—Enable G Input Voltage—V 
FIGURE 7 


3.0 


Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


5.0 

4.5 

4.0 

> 

1 3.5 

O) 

2 3.0 
o 

> 

S 2-5 

Q. 

I 2.0 

o 1.5 
> 

1.0 

0.5 

0 


Vcc “ 5 V 

Outputs EnabU 
No Load 

— 




3d 

— 




-.t.. 

Ta - 125°C 

1 


IIH 











1 









Ta “ 

70 °C 




^Ta - 25 "I 

- 



B 



Ta - o^c 




r 




- -5E 

)°C 



1 



















_j 


i_ 


0.5 1.0 1.5 2.0 2.5 

V| —Data Input Voltage—V 
FIGURE 6 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


3.0 


5.0 

4.5 

4.0 

> 

1 3.5 
» 

o> 

2 3.0 
o 

^ 2.5 

3 

a 

3 2.0 
O 

O 1-5 
> 

1.0 

0.5 

0 


Vcc “5 V 







RL - 470 0 to Ground 



See Note 2 









r- 




Ta “ 

125°C 




— 

— 

-- 

— 


\ 














1 


25 °C 







7 ^ 

Ta » 

OOC__ 

Ta “ 

o 

o 

o 






7 ^ 









Ta -= 

-55®C 







7 " 













0.5 1.0 1.5 2.0 2.5 

V| —Enable G Input Voltage—V 

FIGURE 8 


3.0 


^Data for temperatures below 0°C and above 70°C are applicable to SN55ALS194 circuits only. 

NOTE 2: The A input is connected to Vqq during the testing of the Y outputs and to ground during the testing of the Z outputs. 
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VoH~H*9h-Level Output Voltage —V Vq-O utput Voltage—' 


SN55ALS194, SN7SALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE DUTPUTS 


TYPICAL CHARACTERISTICS T 


Z OUTPUT VOLTAGE 

VS 

ENABLE G INPUT VOLTAGE 

Vcc = 5,5 V I R, . 470 


Vcc = 5 V 

Vcc = 4.5 V 
















0 0. 

5 1.0 


! i 

RL “ 470 Q to Vcc 

See Note 2 

Ta - 25°C 

i_.] . 

















0.5 1.0 1.5 2.0 2.5 3.0 

V|—Enable G Input Voltage—V 
FIGURE 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


Vcc 

= 5 V 






■UM - 

See Note 

2 






















— 






















































-75 -50 -25 0 25 50 75 100 125 

Ta —Free-Air Temperature — °C 

FIGURE 11 


Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 




Vcc “ 5 V 

RL » 470 0 
to Vqc 





See Note 3 





Fa *= 125°C 

1 

Fa “ 70 °c 

/ 

/ 


n 

1 

Fa = 25°c 

1 i 





Fa = 0 °c 

1 1 

Fa - - 55°c 







0 0.5 1.0 1.5 2.0 2.5 3.( 

V| —Enable G Input Voltage —V 

FIGURE 10 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

5.0 I-1-1-1-1- \ -1-1- \ - \ -1 

See Note 2 1 


> 4.5 Ta » 25°C- 

I 4.0 —4^-^- 

o o c L 



Vcc = 5.5 V_ 

Vcc = 5 V_ 

:c = 4.5 V- 



-20 -40 -60 -80 -10 

I0H~FI'9^*'I-6''®I Output Current—mA 

FIGURE 12 


^Data for temperatures below 0°C and above 70 °C are applicable to the SIM55ALS194 circuits only. 

NOTES: 2. The A input is connected to V^c during the testing of the Y outputs and to ground during the testing of the Z outputs 
3. The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs 
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SNS5ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS t 


LOW-LEVEL OUTPUT VOLTAGE 


VS 



-75 -50 -25 0 25 50 75 100 125 

T/v —Free-Air Temperature — °C 

FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 


vs 

OUTPUT CURRENT 



l 0 L~Low-Level Output Current—mA 


FIGURE 14 


SUPPLY CURRENT 


vs 



012345678 
Vcc—Supply Voltage—V 
FIGURE 15 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 



Data for temperatures below 0°C and above 70 °C are applicable to the SN55ALS194 circuits only. 

NOTE 3: The A input is connected to ground during the testing of the Y outputs and to Vqc during the testing of the Z outputs. 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE DUTPUTS 


TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 

VS 

FREQUENCY 



10 k 100 k 1 M 10 M 100 M 

f—Frequency—Hz 

FIGURE 17 
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■ SN55ALS195, SN75ALS195 

I QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

I WITH 3-STATE DUTPUTS 

■ D2928, JUNE 1986-REVISED JUNE 1990 

I • Meets EIA Standards RS-422-A and 

I RS-423-A 

I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

I • - 7 V to 7 V Common-Mode Range With 

200-mV Sensitivity 

• 3-State TTL-Compatible Outputs 

• High Input Impedance . . . 12 kO Min 

• Input Hysteresis ... 120 mV Typ 

• Single 5-V Supply Operation 

• Low Supply Current 
Requirement ... 35 mA Max 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN55ALS195 and SN75ALS195 are 
monolithic quadruple line receivers with 3-state 
outputs designed using Advanced Low-Power 
Schottky technology. This technology provides 
combined improvements in die design, tooling 
production, and wafer fabrication, which in turn, 
provide lower power consumption and permit 
much higher data throughput than other designs. 

The devices meet the specifications of EIA 
Standards RS-422-A arid RS-423-A. The 3-state 
outputs permit direct connection to a bus- 
organized system with a fail-safe design that 
ensures the outputs will always be high if the 
inputs are open. 

The devices are optimized for balanced multipoint bus transmission at rates up to 20l\/l b/s. The input 
features high input impedance, input hysteresis for increased noise immunity, and an input sensitivity of 
±200 mV over a common-mode input voltage range of ±7 V. The devices also feature an active-high 
enable function for each of two receiver pairs. The SN55ALS195 and SN75ALS195 are designed for 
optimum performance when used with the SN55ALS194 and SN75ALS194 quadruple differential line 
drivers. 

The SN55ALS195 is characterized for operation from -55°C to 125°C. The SN75ALS195 is characterized 
for operation from 0°C to 70°C. ‘ 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


11 , Copyright © 1990, Texas Instruments Incorporated 
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9 
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SN55ALS195 . . . FK PACKAGE 
{TOP VIEW) 


U 

< m u u m 
T- ^ z > ^ 




TZT 

3 

i=r 

2 

TZT 

1 

ITT 

20 

T=T 

19 



1Y 







18[ 

4A 

1,2EN 

]B 






17C 

4Y 

NC 

]6 






16C 

NC 

2Y 







1BC 

3,4EN 

2A 

]8 






14C 
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9 

IZL 

10 

JH 

11 

a. 

12 

XU 

13 
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CQ 
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u 

CO 
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CN 

Z 

z 

00 

CO 
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NC —No internal connection 
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SN55ALS19S, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE OUTPUTS 


logic symbol 


logic diagram 



1Y 

2Y 


3Y 

4Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the J package. 




FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS 

A-B 

ENABLE 

OUTPUT 

Y 

V|D > 0.2 V 

H 

H 

-0.2 V < V|D < 0.2 V 

H 

? 

V|D :S -0.2 V 

H 

L 

X 

L 

Z 


H = high level, L = low level, X = irrelevant, 

? = indeterminate, and Z = high impedance (off) 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE OUTPUTS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) ^ 


Supply voltage, Vcc (see Note 1)... 7 V 

Input voltage, A or B inputs, Vi. ± 15 V 

Differential input voltage (see Note 2) . ±15 V 

Enable Input voltage... 7 V 

Low-level output current . 50 mA 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS195 . - 55°C to 125 

SN75ALS195 .. . 0°C to 70^C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FK package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 


^Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditons" 
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70®C 
POWER RATING 

Ta - 125°C 
POWER RATING 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN55ALS195) 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

J (SN75ALS195) 

1025 mW 

8.2 mW/°C 

656 mW 

N/A 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN55ALS195 

SN75ALS195 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 ' 5 5.25 

V 

Common-mode input voltage, V|c 

±7 

±7 

V 

Differential input voltage, V|d 

±12 

±12 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-400 

-400 

mA 

Low-level output current, Iql 

16 

16 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN 

TYP* 

MAX 

UNIT 

Vt + 

Positive-going threshold voltage 


200 

mV 

Vt- 

Negative-going threshold voltage 


-200§ 

mV 

'^hys 

Hysteresisi 


120 

mV 

V|K 

Enable-input clamp voltage 

Vcc = min. 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc min, 

Iqh = —400 fiA, 

V|D = 200 mV, 

See Figure 1 

2.5 

3.6 


V 

VOL 

Low-level output voltage 

Vcc = min 

V|D = -200 mV, 

See Figure 1 

Iql = 8 mA 

0.45 


Iql =16 mA 

0.5 


•oz 

High-impedance state output current 

Vcc = max, 

V|D = -3 V, 

V|L = 0.8 V, 

Vo = 2.7 V 

20 

nA 

Vcc = max, 

V|o = 3 V, 

V|L = 0.8 V, 

Vo = 0.5 V 

-20 

h 

Line input current 

Other input at 0 V, 

Vcc = min, Vi = 15 V 


0.7 

1.2 

mA 

See Note 3 

Vcc = max, V| = -15V 


-1.0 

-1.7 

l|H 

High-level enable-input current 

Vcc = max 

V,H = 2.7 V 

20 

nA 

V|H = 5.25 V 

100 

l|L 

Low-level enable-input current 

Vcc = max. 

V|L = 0.4 V 

-100 

IxA 

Input resistance 

■ 

12 

18 


kO 

'os 

Short-circuit output current 

Vcc = max, 

Vo = 0, 

V|D = 3 V, 

See Note 4 

-15 

-78 

-130 

mA 

'cc 

Supply current 

Vcc = max. 

Outputs disabled 


22 

35 

mA 


"•^For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 

*AII typical values are at Vcc = 5 V, Ta = 25 °C. 

§The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
If Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj _. 
NOTES: 3. Refer to ElA Standard RS-422-A and RS-423-A for exact conditions, 

4. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


Texas 

Instruments 


2-308 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 





SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


1 PARAMETER | 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low- to high-level output 

V|D = 0 V to 3 V, 

Cl = 15 pF, 


15 

22 

ns 

tPHL 

Propagation delay time, high- to low-level output 

See Figure 2 



15 

22 

ns 

tPZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

tpZL 

Output enable time to low level 


10 

25 

^PHZ 

Output disable time from high level 

Cl = 15 pF, 

See Figure 3 


19 

25 

ns 

tPLZ 

Output disable time from low level 


17 

22 


PARAMETER MEASUREMENT INFORMATiON 





VOLTAGE WAVEFORMS 


NOTES: A, The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, duty cycle < 50%, ^Qut - 
50 fi,tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-309 





SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout = 
50 fl,tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 3. ENABLE AND DISABLE TIMES 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE DUTPUTS 


TYPICAL CHARACTERISTICS t 


OUTPUT VOLTAGE 

VS 


> 

I 


o 

> 


3 

a 

3 

O 

1 

o 

> 



Enable Voltage—V 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


-1 - 

Ta -= 125°c 





1 




- 1 -r— 

H H H 
> > > 

1 H 1 

70 OQ “ 



_ 








—— 

= 



25 °C - 




Ta - -55°C 

o°c 











■ 





















Vcc 

- 5 V 








V|D » 200 mV 

Vic ' 0 

Rl « 8 kfl to GND 

_^_ L 








Ol—I_I. I. I, I—I_I_ I _I 

0 0.5 1 1.5 2 2.5 3 

Enable Voltage—V 


FIGURE 4 


FIGURE 5 


OUTPUT VOLTAGE 


vs 



Enable Voltage—V 
FIGURE 6 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 



I^Data for temperatures below 0°C and above 70 °C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE DUTPUTS 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3 STATE DUTPUTS 


TYPICAL CHARACTERISTICSt 

LOW-LEVEL OUTPUT VOLTAGE 


VS 



-75 -50 -25 0 25 50 75 100 125 

T>\ —Free-Air Temperature — °C 
FIGURE 12 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 


l 0 L“Low-Level Output Current —mA 
FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 


vs 

LOW-LEVEL OUTPUT CURRENT 



•OL—Low-Level Output Current—mA 
FIGURE 14 


^Data for temperatures below 0°C and above 70 ®C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SNS5ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE DUTPUTS 


TYPICAL CHARACTERISTICS t 


SUPPLY CURRENT 


VS 



Vcc —Supply Voltage —V 

FIGURE 15 

SUPPLY CURRENT 


vs 

DIFFERENTIAL INPUT VOLTAGE 



V|D —Differential Input Voltage —mV 


FIGURE 17 


SUPPLY CURRENT 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta- Free-Air Temperature— °C 
FIGURE 16 


SUPPLY CURRENT 


vs 



10 k 100 k 1 !V! 10 M 100 M 

f—Frequency—Hz 

FIGURE 18 


^Data for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, Sni75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS t 


INPUT RESISTANCE 


VS 



-75 -50 -25 0 25 50 75 100 125 

T/v —Free-Air Temperature — °C 

FIGURE 19 

SWITCHING CHARACTERISTICS 


vs 



-75-50 -25 0 25 50 75 100 125 

T/\ —Free-Air Temperature—°C 

FIGURE 21 


INPUT CURRENT 


vs 



V| —Input Voltage to GND — V 


FIGURE 20 

PROPAGATION DELAY TIME 
vs 


SUPPLY VOLTAGE 



Vcc~ Supply Voltage—V 


FIGURE 22 


^Data for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

D3407, JANUARY 1990 


■ • Bidirectional Transceiver 

I • Designed for Multipoint Transmission in 

I Noisy Environments Such as Automotive 

I Applications 

' • 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability. . . ±10 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance . . . 12 k(] Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN65076B and SN75076B differential bus 
transceivers are monolithic integrated circuits 
designed for bidirectional data communication 
on multipoint bus transmission lines. They are 
designed for noisy environments, where a low- 
impedance termination to ground is required. 

The SN65076B and SN75076B combine a 
differential line driver and a differential input line 
receiver, both of which operate from a single 5-V 
power supply. The receiver has an active-low 
enable. The driver differential outputs and the 
receiver differential inputs are connected 
internally to form differential input/output (I/O) 
bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 
or Vcc = 0- These ports feature wide positive 
and negative common-mode voltage ranges 
making the device suitable for party-line 
applications. 


D OR P PACKAGE 
(TOP VIEW) 

_Rni u SpVcc 

RE C 2 7 D A 

DCs 

GNOqj_^ GND 


FUNCTION TABLE 
(DRIVER) 


INPUT 

OUTPUTS 

D 

A B 

H 

L 

H L 


^These levels assume that the 
open-collector outputs (A) and 
the open-emitter outputs (B) are 
connected to a pullup and pull¬ 
down resistor, respectively. 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

ENABLE OUTPUT 

A - B 

RE R 

V|D > 0.2 V 

L L 

-0.2 V < V,D < 0.2 V 

L ? 

V|D < -0.2 V 

L H 

X 

H Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


logic symbol 



fThis symbol Is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1990, Texas Instruments Incorporated 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


description (continued) 

The driver is designed to handle loads up to 10 mA of sink and source current. The driver features positive- 
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 °C in the P package and 
170 °C in the D package. The receiver features a minimum input impedance of 12 kfl, an input sensitivity 
of ±200 mV, and a typical input hysteresis of 50 mV. 

The SN65076B is characterized for operation from -40°C to 105°C and the SN75076B is characterized 
for operation from 0°C to 70°C. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^see Note 1). 

Voltage at any bus terminal. 

Enable input voltage... 

Continuous total power dissipation (see Note 2). 

Operating free-air temperature range: SN65076B. 

SN75076B . 

Storage temperature range .. 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds 


. 7y 

. -10V to 15V 

. 5.5 V 

See Dissipation Rating Table 

. -40°Cto105°C 

. 0°C to 70°C 

. -65°Cto150°C 

. 260°C 


NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 


DISSIPATION RATING TABLE 



Ta < 25°C 

DERATING FACTOR 

Ta = 70°C 

Ta “ 105°c 


POWER RATING 

ABOVE Ta = 25 °C 

POWER RATING 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

261 mW 

P 

1100 mW 

8.8 mW/^C 

702 mW 

396 mW 


recommended operating conditions 



MIN TYP max 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or Viq 

12 

V 

-7 

High-level input voltage, V)h 

D and RE 

2 

V 

Low-level input voltage, V||_ 

D and RE 

0.8 

V 

Differential input voltage, V|q (see Note 2) | 

±12 

V 

High-level output current, Iqh 

Driver (A) 

-10 

mA 

Receiver 

-400 

liA 

Low-level output current, Iql 

Driver (B) 

10 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

SN65076B 

lO 

o 

o 

I 

°C 

SN75076B 

0 70 


NOTE 2; Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


DRIVER SECTIOfM 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vo 

Output voltage 

' V| = 2 V, 

o 

II 

p 

0 

6 

V 

VODI 

Differential output voltage 

lO = 0 

1.5 

6 

V 

V0D2 

Differential output voltage 

See Figure 1 

1.5 

5 

V 

,'o 

Output current 

V| = 0.8 V 

Vo = 1 2 V 

1 


Vo = -7 V 

-0.8 

mA 

l|H 

High-level input current 

V| = 2.4 V 

20 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-400 

jttA 



Vo = -7 V 

-250 


•os 

Short-circuit output current 

o 

II 

o 

> 

-150 

mA 

Vo = Vcc 

250 



Vo = 12 V 

250 


•cc 

Supply current (total package) 

No load 

30 

mA 


typical values are at = 5 V and Ta = 25 °C. 


driver switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

ton Differential-output turn-on time 

See Figure 3 

60 

90 

ns 

toff Differential-output turn-off time 

75 

110 

ns 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common>mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 

UNIT 

Vth 

Differential-input high-threshold voitage 

Vo = 2.7 V, 

•O = -0.4 mA 

0.2 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

-0.2* 

V 

^hys 

Hysteresis § 


50 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = -200 mV, 

See Figure 2 

lOH — —400 /iA, 

2.7 

V 

VOL 

Low-level output voltage 

V|D = - 200 mV, 

See Figure 2 

Iql = 8 mA, 

0.45 

V 

'oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

/4A 

l| 

Line input current 

Other input = 0 V, 

See Note 3 

V| = 12V 

V| = -7 V 

1 

-0.8 

mA 

l|H 

High-level enable-input current 

V|H = 2.7 V 

20 

fiA 

l|L 

Low-level enable-input current 

V|i_ = 0.4 V 

-100 

mA 

rj 

Input resistance 


12 

kfi 

'os 

Short-circuit output current 


-15 


-85 

mA 

•cc 

Supply current (total package) 

No load 

30 

mA 


"'’All typical values are at = 5 V, T/^ = 25°C. 

^The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for threshold 
voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj _ . 
NOTE 3: This applies for both power on and power off. 


receiver switching characteristics, Vqc == 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D 

= 0 to 3 V, 

21 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Cl 

= 15 pF, See Figure 4 

23 

35 

ns 

^PZH 

Output enable time to high level 

Cl 

= 15 pF, See Figure 5 

10 

20 

ns 

tPZL 

Output enable time to low level 

12 

20 

ns 

tPHZ 

Output disable time from high level 

Cl 

= 15 pF, See Figure 5 

20 

35 

ns 

fPLZ 

Output disable time from low level 

17 

25 

ns 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 

5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, 50% duty cycle, t^ < 6 ns, 
tf < 6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



tPHZ—-H 



VOLTAGE WAVEFORMS 


FIGURE 5. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES; A. 
B. 


The input pulse is supplied by a generator having the following characteristics: PRR .< 500 kHz, 50% duty cycle, tp 6 ns, 
tf < 6 ns, Zout = 50 Q. 

Cl includes probe and jig capacitance. 
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VOL-Low-Level Output Voltage-V VQH-High Level Output Voltage-' 


SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT 



•OH~H' 9 h-Level Output Current—mA ~40 -20 0 20 40 60 80 100 120 

T^ —Free-Air Temperature — °C 


FIGURE 6 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 


RECEIVER LOW-LEVEL OUTPUT CURRENT 



IOL~l-ow Level Output Current—mA 


FIGURE 8 


FIGURE 7 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

0.6 

> 

I 0.5 
a> 

D) 

(Q 

> 0.4 


a 

O 0.3 

■$ 

> 

o 

% 0.2 

o 


O 0.1 
> 


0 

-40 -20 0 20 40 60 80 100 120 

Ta —Free-Air Temperature— °C 

FIGURE 9 
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Vq—O utput Voltage— 


SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE 



V|—Enable Voltage—V V|—Enable Voltage—V 

FIGURE 10 FIGURE 11 



FIGURE 12. TYPICAL APPLICATION CIRCUIT 
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Bidirectional Transceiver 

Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V,11 and 
X.27 

Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

3-State Driver and Receiver Outputs 

Individual Driver and Receiver Enables 

Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

Driver Output Capability. . . ± 60 mA Max 

Thermal Shutdown Protection 

Driver Positive and Negative Current 
Limiting 

Receiver Input Impedance . . . 12 Min 
Receiver Input Sensitivity . . . ± 200 mV 
Receiver Input Hysteresis ... 50 mV Typ 
Operates from Single 5-V Supply 
Low Power Requirements 


description 

The SN651 76B and SN75176B differential bus 
transceivers are monolithic integrated circuits 
designed for bidirectional data communication 
on multipoint bus transmission lines. They are 
designed for balanced transmission lines snd 
meet EIA Standard RS-422-A and RS-485 and 
CCITT Recommendations V.11 and X.27. 

The SN65176B and SN75176B combine a 
3-state differential line driver and a differential 
input line receiver both of which operate from 
a single 5-V power supply. The driver and 
receiver have active-high and active-low 
enables, respectively, that can be externally 
connected together to function as a direction 
control. The driver differential outputs and the 
receiver differential inputs are connected 
internally to form differential input/output (I/O) 
bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 
or Vcc = 0- These ports feature wide positive 
and negative common-mode voltage ranges 
making the device suitable for party-line 
applications. 


SN6S176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


D2619, JULY 1985-REVISED SEPTEMBER 1989 


D. JG. OR P PACKAGE 
(TOP VIEW) 


reC 

DEC 

DC 


rcTT 

2 7 

3 6 

4 5 


U vcc 

DB 

Da 

Dgnd 


FUNCTION TABLE (DRIVER) 


INPUT 

D 

ENABLE 

DE 

OUTPUTS 

A 

B 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

A - B 

ENABLE 

RE 

OUTPUT 

R 

V|Q > 0.2 V 

L 

H 

-0.2V< V|d<0.2 V 

L 

? 

V|D < -0.2 V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluifs testing of ail parameters. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- 
and negative-current lirniting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 °C. The receiver features 
a minimum input impedance of 12 kQ, an input sensitivity of ±200 mV, and a typical input hysteresis 
of 50 mV. 

The SN651 76B and SN75176B can be used in transmission line applications employing the SN75172 and 
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers. 

The SN65176B is characterized for operation from -40°C to 105 °C and the SN75176B is characterized 
for operation from 0°C to 70 °C. 


schematics of inputs and outputs 



2-328 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 









SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Voltage at any bus terminal. -10V to 15V 

Enable input voltage. 5.5 V 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range: SN65176B. -40°C to 105°C 

SN75176B. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: D or P package. 260 °C 

Lead temperature 1,6 mm (1/16 Inch) from case for 60 seconds: JG package. 300 °C 


NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 
2. In the JG package, the chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta “ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta = 25 °C 

Ta = 70°c 
POWER RATING 

Ta * 1050 c 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

261 mW 

JG 

825 mW 

6.6 mW/°C 

528 mW 

297 mW 

P 

1100 mW 

8.8 mW/°C 

702 mW 

396 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or V|c 

12 

V 

-7 

High-level input voltage, V|h 

D, DE, and RE 

2 

V 

Low-level input voltage, V||_ 

D, DE, and RE 

0.8 

V 

Differential input voltage, V|d (see Note 3) | 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

mA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

SN65176B 

-40 105 

°C 

SN75176B 

0 70 


NOTE 3: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN 

TYP* 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vo 

Output voltage 

iQ = 0 

0 


6 

V 

|V0D1 1 

Differential output voltage 

•0 = 0 

1.5 


6 

V 



Rl = 100 0, 

See Figure 1 

y* voDi 


|V0D2| 

Differential output voltage 

2 

V 



Rl = 54 0, 

See Figure 1 

1.5 

2.5 

5 

V 

V0D3 

Differential output voltage 

See Note 4 

1.5 


5 

V 

^IVqdI 

Change in magnitude of 
differential output voltage § 



±0.2 

V 

Voc 

Common-hiode output voltage 

Rl = 54 fl or 100 Q, 

See Figure 1 

+ 3 

-1 

V 

^|V0C 

Change in magnitude of 
common-mode output voltage § 



±0.2 

V 

'0 

Output current 

Output disabled. 

Vo = 12 V 

1 

mA 

See Note 5 

Vo = -7 V 

-0.8 

•iH 

High-level input current 

V| = 2.4 V 

20 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-400 

mA 



Vo = -7 V 

-250 


•os 

Short-circuit output current 

o 

II 

o 

> 

-150 

mA 

Vo = Vcc 

250 



Vo = 12 V 

250 


•cc 

Supply current (total package) 

No load 

Outputs enabled 


42 

55 

mA 

Outputs disabled 


26 

35 


^The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
* All typical values are at V^C = 5 V and Ta = 25 ®C. 

§A1VodI A|Vocl are the changes in magnitude of Vqd and Vqc respectively, that occur when the input is changed from a high 
level to a low level. 

NOTES: 4. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 

5. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply 
for a combined driver and receiver terminal. 


driver switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 


MAX 


tDD 

Differential-output delay time 

Rl 

= 54 0, 

See Figure 3 

15 

22 


tTD 

Differential-output transition time 

20 

30 

ns 

tPZH 

Output enable time to high level 

Rl 

= 110Q, 

See Figure 4 

85 

120 

■ai 

tPZL 

Output enable time to low level 

Rl 

= 110 0, 

See Figure 5 

40 

60 

ns 

tPHZ 

Output disable time from high level 

Rl 

= 110 0, 

See Figure 4 

150 

250 

ns 

tpLZ 

Output disable time from low level 

Rl 

= 110 0, 

See Figure 5 

20 

30 

BlIJi 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

< 

o 

< 

o 

cr 

Voa. Vob 

|V0D11 

Vo 

Vo 

|V0D2l 

Vt (Rl = 100 Q) 

Vt (Ri_ = 54 fi) 

|V0D3l 


Vt (Test Termination 
Measurement 2) 

AIVqdI 

< 

1 

< 

1 

Vqc 


IVosI 

A|Vocl 

tKBEBBBSBKti 

1 Vqs “ Vqs I 

•os 

HHDSDD59HHi 


'o 


HHHlillSIlSHHHi 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPl^ 

MAX 

UNIT 

Vth 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

lO = -0.4 mA 

0.2 

V 

vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO -- 8 mA 

- 0 . 2 ^ 

V 

Vhys 

Hysteresis^ 


50 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = -200 mV, 
See Figure 2 

•oh = -400 iiA, 

2.7 

V 

VOL 

Low-level output voltage 

V|D = -200 mV, 
See Figure 2 

•OL = 8 mA, 

0.45 

V 

loz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

nA 

h 

Line input current 

Other input = 0 V, 

See Note 6 

V| = 12 V 

V| = -7 V 

1 

- 0.8 

mA 

l|H 

High-level enable-input current 

V|H = 2.7 V 

20 

fiA 

l|L 

Low-level enable-input current 

V||_ = 0.4 V 

-100 

/J.A 

rj 

Input resistance 


12 

kO 

los 

Short-circuit output current 


-15 


-85 

mA 

•cc 

Supply current (total package) 

No load 

Outputs enabled 


42 

55 

mA 

Outputs disabled 


26 

35 


^ All typical values are at ^ V, = 25 °C. 

* The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, V 7 + , and the negative-going input threshold voltage, 
Vt_ . See Figure 4. 

NOTE 6 : This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics, VqC = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = 0 to 3 V, 

21 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Ci_ = 1 5 pF, See Figure 6 

23 

35 

ns 

tPZH 

Output enable time to high level 

Cl = 15 pF, See Figure 7 

10 

20 

ns 

tPZL 

Output enable time to low level 

12 

20 

ns 

tPHZ 

Output disable time from high level 

Cl = 15 pF, See Figure 7 

20 

35 

ns 

tPLZ 

Output disable time from low level 

17 

25 

ns 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER Vqd AND VqC 




J -^- 

UT +1-5V \l-5V 

—/j lV_ 0 V 

I I 

tDD—HhH k-H—<DD 

1 _J__ 

1/ 90% V| 

>,.jf pUo% 

*\ 10 % \_^_2 


OUTPUT 50% 


tTD “►! -►I k— t-fD 

VOLTAGE WAVEFORMS 


FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 


OUTPUT 



V -e-3V. 

PUT /l-SV 

——' I 0 V 



Vqh 


Voff « 0 V 


TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


5 V 




VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf s 6 ns, Zout = 50 fi. 

B. Cl includes probe and jig capacitance. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS 


FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 



tpHz— h — H 



OUTPUT 



VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES; A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp < 6 ns, 
tf < 6 ns, Zout = 50 fi. 

B. Cl includes probe and jig capacitance. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


VS 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

•oh-H igh-Level Output Current—mA 

FIGURE 8 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 



FIGURE 9 


DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 I_I_I_1_I_I_I_I_I_I_I 

0 10 20 30 40 50 60 70 80 90 100 
lO — Output Current—mA 


FIGURE 10 
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VOL-Low-Level Output Voltage-V VoH-High Level Output Voltage-' 


SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT 



IOH~Hi 9 h-Level Output Current—mA -40 -20 0 20 40 60 .80 100 120 

T/\ —Free-Air Temperature — °C 


FIGURE 11 


FIGURE 12 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 



IOL“Low Level Output Current—mA 


FIGURE 13 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 



Ta —Free-Air Temperature — °C 


FIGURE 14 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


VS 

ENABLE VOLTAGE 



> 

I 


o 

> 


O 

I 

o 

> 


RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 



V|—Enable Voltage—V 


FIGURE 15 


FIGURE 16 


TYPICAL APPLICATION 


SIM65176B, SiM65176B, 

SN75176B SN75176B 



FIGURE 17. TYPICAL APPLICATION CIRCUIT 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


• Meets EIA Standards RS-422A and RS-485, 
CCITT Recommendations V.11 and X.27, 
and ISO 8482:1987(E) 

• Designed and Tested for Data Rates up to 
35 MBaud 

• SN65ALS176 Operating Temperature - 40°C 
to 85°C 


D3042, AUGUST 1987-REVISED MAY 1990 


D OR P PACKAGE 
(TOP VIEW) 



• Three Skew Limits Available: 

'ALS176...10ns 
'ALS176A...7.5 ns 
ALS176B...5ns 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 

30 mA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Hysteresis 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Receiver Open-Circuit Fail-Safe Design 
description 

The SN65ALS176 and SN75ALS176 series 
Differential Bus Transceivers are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced trans¬ 
mission lines and meet EIA Standards RS-422-A 
and RS-485, CCITT recommendations V.11 and 
X.27, and ISO 8482:1987(E). 


FUNCTION TABLE (DRIVER) 


INPUT 

ENABLE 

I OUTPUTS I 

D 

DE 

A 

B 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

A-B 

ENABLE 

RE 

OUTPUT 

R 

Vid^0.2 V 

L 

H 

-0.2V<V|d<0.2V 

L 

? 

V|d^-0.2V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


AVAILABLE OPTIONS 



*pmax”tpmln 

PACKAGE 1 

Ta 

tsk(1)* 

SMALL OUTLINE 
(D)t 

PLASTIC DIP 

(P) 

0"C 

10 

SN75ALS176D 

SN75ALS176P 

to 

7.5 

SN75ALS176AD 

SN75ALS176AP 

70“C 

5 

SN75ALS176BD 

SN75ALS176BP 

-40°C 




to 

10 

SN65ALS176D 

SN65ALS176P 

85°C 





t The D package is available taped and reeled. Add the suffix R to 
the device type, (e.g., SN75ALS176DR). 

^ tsk(i) is the greater of 1) the difference between the maximum and 
minimum specified values of tpLH of (tDDH)* 2) the difference 
between the maximum and minimum specified values of tpHL (or 
tooD- is the maximum range that the driver or receiver delay 
time will vary over temperature, Vcc- aod device-to-device. 


The SN65ALS176 and SN75ALS176 series combine a 3-state differential line driver and a differential input line 
receiver both of which operate from a single 5-V power supply. The driver and receiver have active-high and 
active-low enables, respectively, which can be externally connected together to function as a direction control. 
The driver differential outputs and the receiver differential inputs are connected internally to form a differential 
input/output (I/O bus port that is designed to offer minimum loading to the bus whenever the driver is disabled 
or Vqq = 0. This port features wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

The SN65ALS176 is characterized for operation from -40°C to 85°C and the SN75ALS176 series is 
characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information current as of 
ubiication date. Products conform to specifications per the terms of 
exas Instruments standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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DIFFERENTIAL BUS TRANSCEIVERS 


logic symbolt 


logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

schematics of inputs and outputs 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) . 7 V 

Voltage at any bus terminal . -10V to 15V 

Enable input voltage .. 5.5 V 

Continuous total power dissipation . See Dissipation Rating Table 

Operating free-air temperature range, 1^: SN65ALS176 .- 40°C to 85°C 

SN75ALS176 Series . 0®Cto70°C 

Storage temperature range .- 65°C to 150°C 

Lead temperature 1,6 mm (1 /16 inch) from case for 10 seconds . 260°C 


NOTE 1; All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25X 

DERATING FACTOR 

Ta = 70X 

Ta = 85°C 


POWER RATING 

ABOVE Ta = 25°C 

POWER RATING 

POWER RATING 

D 

725 mW 

5.8 mWrC 

464 mW 

377 mW 

P 

1000 mW 

8.0 mW/X 

640 mW 

520 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or VjQ 

12 

V 

-7 

High-level input voltage, V|h 

D. DE, and RE 

2 

V 

Low-level input voltage, V|l 

D. DE, and RE 

0.8 

V 

Differential input voltage, V|d (see Note 2) 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

pA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

SN65ALS176 

-40 85 

°C 

SN75ALS176 

o 

o 


NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN TYP+ MAX 

UNIT 

V|K Input clamp voltage 

l( = -18mA 

-1.5 

V 

Vq Output voltage 

io = o 

0 6 

V 

|VoDll Differential output voltage 

Iq = 0 

1.5 6 

V 

I ^002 I Differential output voltage 

Rl = 100 Q, See Figure 1 

1/2 VoDI 


2 

V 

Rl = 54 Q, See Figure 1 

1.5 2.5 5 

V 

VOD3 Differential output voltage 

Vtest = - 7 V to 12 V, See Figure 2 

1.5 5 

V 

Change in magnitude of differential 

A 1 Vqd I outputvoltage § 

R|_ = 54 Q or 100 Q, See Figure 1 

±0.2 

V 

Vqc Common-mode output voltage 

3 

-1 

V 

Change in magnitude of 

A 1 Vqc I common-mode output voltage§ 

±0.2 

V 

•o Output current 

Output disabled, 

See Note 3 

Vo = 12 V 

1 

mA 

Vo=-7V 

-0.8 

1|H High-level input current 

V| = 2.4 V 

20 

pA 

1|L Low-level input current 

V| = 0.4 V 

-400 

^A 

Iqs Short-circuit output current ^ 

> 

CO 

1 

II 

O 

> 

SN65ALS176 

-250 

mA 

Vo=-7V 

SN75ALS176 

< 

o 

II 

o 

All 

-150 

O 

O 

> 

II 

o 

> 

All 

250 

> 

00 

II 

O 

> 

SN65ALS176 

Vo = 12 V 

SN75ALS176 

Iqq Supply current 

No load 

Outputs enabled 

23 30 

mA 

Outputs disabled 

19 26 


t The power-off measurement in EIA Standard RS-422-Aapplies to disabled outputs only and is not applied to combined inputs and outputs. 

^ All typical values are at Vqq = 5 V and Ta = 25'’C. 

§ A I Vqd 13r»cl A1 Vqc 1 are the changes in magnitude of Vqd and Vqc respectively, that occur when the input is changed from a high level to 
a low level. 

^ Duration of the short circuit should not exceed one second. 

NOTE 3: This applies for both power on and off; refer to EIA standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


driver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

SN65ALS176 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

tDD Differential output delay time 

Rl = 54 Q, Cl = 50 pF, See Figure 3 

15 

ns 

tsk(p) Pulse skew (| tpoL - ^DDH1) 

0 2 

ns 

tjD Differential output transition time 

8 

ns 

tpzH Output enable time to high level 

Rl= 110Q, CL = 50pF, See Figure 4 

80 

ns 

tpZL Output enable time to low level 

Rl=110Q, Cl = 50pF, See Figure 5 

30 

ns 

^PHZ Output disable time from high level 

Rl= 110Q, CL = 50pF, See Figure 4 

50 

ns 

^PLZ Output disable time from low level 

Rl=110Q, Cl = 50pF, See Figure 5 

30 

ns 


SN75ALS176, SN75ALS176A, SN75ALS176B 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 



’ALS176 




3 

8 

13 


tDD 

Differential output delay time 

’ALS176A 




4 

7 

11.5 

ns 



’ALS176B 

Rl = 54 Q, 

Cl = 50 pF, 

See Figure 3 

5 

8 

10 


tskfp) 

Pulse skew ([ tpoL “ ^DDHI) 






0 

2 

ns 

tTD 

Differential output transition time 





8 

ns 

tpZH 

Output enable time to high level 


RL= 110Q, 

Cl = 50 pF, 

See Figure 4 ] 


23 

50 

ns 

tpZL 

Output enable time to low level 


RL= 110Q, 

Cl = 50 pF, 

See Figure 5 


14 

20 

ns 

tPHZ 

Output disable time from high level 


RL= 110Q, 

Cl = 50 pF, 

See Figure 4 


20 

35 

ns 

tPLZ 

Output disable time from low level 


Rl = iioq, 

Cl = 50 pF. 

See Figure 5 


8 

17 

ns 


t All typical values are at Vqq = 5 V, Ta = 25°C. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

Voa» Vob 

< 

o 

< 

o 

cr 

I VoD1 I 

Vo 

Vq 

iVOD2I 

Vt(RL=100 Q) 

Vt (Rl = 54 Q) 

I V0D3 I 


Vt (Test Termination 
Measurement 2) 

A IVoDI 

l|Vt |-|Vt|| 

l|Vt l-|Vt|| 

voc 

IVosI 

! Vqs I 

A IVocI 

1 Vqs “ Vqs I 

1 Vos-Vos 1 

•os 

1 ^sa l> 1 •sb 1 


•o 

1 •xa 1-1 Ixb 1 

•ia- lib 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voitage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

Vth 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

lO = -0.4 mA 

0.2 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

-0.2^ 

V 

Vhys 

Hysteresis^ 


60 

mV 

V|K 

Enable-input clamp voltage 

l|=-18mA 

-1.5 

V 


High-level output voltage 

V|D = -200mV, 
See Figure 6 


2.7 



Low-level output voltage 

V|D = -200mV, 
See Figure 6 

lOL = 8 mA, 

0.45 


'oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

fA 

ll 

Line input current 

Other input = 0 V, 

V| = 12 V 

1 

mA 

See Note 4 

< 

II 

< 

-0.8 

>1H 

High-level enable-input current 

V|H = 2.7V 

20 

(xA 

l|L 

Low-level enable-input current, 

V|l = 0.4V 

-100 

fA 

n 

Input resistance 


12 

20 


kQ 

•os 

Short-circuit output current 

V|o = 200 mV, 

< 

o 

II 

o 

-15 


-85 

mA 

•cc 

Supply current 

No load 

Outputs enabled 


23 

30 

mA 

Outputs disabled 


19 

26 


t All typical values are at Vqc = 5 V, = 25°C. 

^ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj+, and the negative-going input threshold voltage, Vt_. See 
Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

SN65ALS176 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

tpd Propagation time 

V|D=-1.5 V to 1.5 V, CL = 15pF, See Figure 7 

25 

ns 

tsk(p) Pulse skew (| tpHU - tpLH 1) 

0 2 

ns 

tpZH Output enable time to high level 

Cl = 15 pF, See Figure 8 

11 18 

ns 

^PZL Output enable time to low level 

11 18 

ns 

^PHZ Output disable time from high level 

50 

ns 

tpLZ Output disable time from low level 

30 

ns 


SN75ALS176, SN75ALS176A, SN75ALS176B 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 



’ALS176 


9 

14 

19 


tpd 

Propagation time 

’ALS176A 

V|D = -1.5 Vto 1.5 V, CL=15pF, See Figure 7 

10.5 

14 

18 




’ALS176B 

11.5 

13 

16.5 


tsk(p) 

Pulse skew (I tpHL-tPLHl) 




0 

2 

ns 

tPZH 

Output enable time to high level 



7 

14 

ns 

tpZL 

Output enable time to low level 

Cl = 15 pF, See Figure 8 


20 

35 

ns 

tPHZ 

Output disable time from high level 


20 

35 

ns 

¥lz 

Output disable time from low level 



8 

17 

ns 


t All typical values are at Vqc = 5 V, Ta = 25®C. 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER VoD and Voc 

375 a 



375 a 


FIGURE 2. DRIVER VoD3 



TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ^ 1 MHz, 50% duty cycle, tp s 6 ns, tf 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. tDD = tDDHortDDL 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


5 V 




VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s: 1 MHz, 50% duty cycle, tp ^ 6 ns, tf s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 




FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 





tpHz—^ 




Vqh 


-^1.3V 



-^1.3V 


VoL 


VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, s: 6 ns, tf s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. tpd = tpLH or tpHL 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


VS 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

IOH“Hi9*^’Level Output Current —mA 

FIGURE 9 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 



0 20 40 60 80 100 120 

Iql ~ Low-Level Output Current — mA 

FIGURE 10 


DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Iq — Output Current—mA 


FIGURE 11 
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Vq —Output Voltage 


SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


> 


RECEIVER OUTPUT VOLTAGE 


RECEIVER OUTPUT VOLTAGE 



APPLICATION INFORMATION 



FIGURE 18. TYPICAL APPLICATION CIRCUIT 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


D3043. AUGUST 1987 - REVISED DECEMBER 1989 

• Meets EIA Standards RS-422-A and RS-485 d or n package 

and CCITT Recommendations V.11 and X.27 (top view) 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 

• Low Skew between Devices ... 6 ns Max 

• Low Supply Current Requirements 
30 mA Max 

• Individual Driver and Receiver I/O pins with 
Dual Vcc snd Dual GND 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity... ±60 mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current function table (receiver) 

Limiting 

• Receiver Input Impedances ... 12 kO Min 

• Receiver Input Sensitivity ... ±200 mV 
Max 

• Receiver Input Hysteresis ... 60 mV Typ 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

description 

The SN65ALS180 and SN75ALS180 Differential 
Driver and Receiver Pairs are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced 
transmission lines and meet EIA Standards 
RS-422-A and RS-485 and CCITT 
recommendations V. 11 and X.27. 

The SN65ALS180 and SN75ALS180 combine a 
3-state differential line driver and a differential 
input line receiver both of which operate from a 
single 5-V power supply. The driver and receiver 
have active-high and active-low enables, 
respectively, which can be externally connected 
together to function as a direction control. The 
driver differential outputs and the receiver 
differential inputs are connected to separate pins 
for greater flexibility and are designed to offer 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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("This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



DIFFERENTIAL INPUTS 

ENABLE 

OUTPUT 

A - B 

RE 

R 

V|D s 0.2 V 

L 

H 

-0.2V< V,d<0.2V 

L 

? 

V|D ^ -0.2 V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


logic symbol^ 



NC —No internal connection 


FUNCTION TABLE (DRIVER) 


INPUT 

ENABLE 

OUTPUTS 

D 

DE 

Y 

Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 







SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


minimum loading to the bus when the driver is disabled or Vcc = 0- These ports feature wide positive and 
negative common-mode voltage ranges making the device suitable for party-line applications. 

The SN65ALS180 is characterized for operation from ~40°C to 85°C and the SN75ALS180 is characterized 
for operation from 0°C to 70°C. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT RECEIVER A INPUT RECEIVER B INPUT 



, Texas ^ 
Instruments 


2-350 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


















SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . 7 V 

Voltage at any bus terminal. -10V to 15V 

Enable input voltage. 5.5 V 

Continuous total power dissipation.See Dissipation Rating Table 

Operating free-air temperature range, Ta: SN65ALS180. -WC to 85°C 

SN75ALS180 . 0°C to 70°C 

Storage temperature range. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260°C 


NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25°C 

DERATING FACTOR 

Ta = TOX 

Ta = 85°C 

POWER RATING 

ABOVE Ta = 25°C 

POWER RATING 

POWER RATING 

D 

950 mW 

7.6 mW/^C 

608 mW 

494 mW 

N 

1150 mV/ 

9.2 mWC 

736 mW 

598 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), Vj or V|c 

12 

-7 

v 

High-level input voltage, V|h 

D, DE, and RE 

2 

V 

Low-level input voltage, V|l 

D, DE, and ^ 

0.8 

V 

Differential input voltage, V|d (see Note 2) 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

IxA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

SN65ALS180 

in 

00 

o 

1 

°C 

SN75ALS180 

0 70 


NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A/Y with respect to the inverting terminal B/Z. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vo 

Output voltage 

Iq = 0 

0 


6 

V 

I V0D1 I 

Differential output voltage 

io = o 

1.5 


6 

V 



rl = looa 

See Figure 1 

1/2V0D1 


IV0D2I 

Differential output voltage 

2 

V 



Rl = 54 ft, 

See Figure 1 

1.5 

2.5 

5 

V 

V0D3 

Differential output voltage 

Vtest= -7Vto12V, 

See Figure 2 

1.5 


5 

V 

^IVqdI 

Change in magnitude of 
differential output voltage§ 



±0.2 

V 

voc 

Common-mode output voltage 

Rl = 54 ft or 100 ft, 

See Figure 1 

+3 

-1 

V 

AIVqcI 

Change in magnitude of 
common-mode output voltage§ 



±0.2 

V 

'o 

Output current 

Output disabled. 

< 

o 

II 

ro 

< 

1 

mA 

See Note 3 

< 

O 

11 

! 

"4 

< 

-0.8 

l|H 

High-level input current 

V| = 2.4V 


20 

pA 

l|L 

Low-level input current 

V| = 0.4V 


-400 

pA 



> 

1^ 

1 

O 

> 

SN75ALS180 

-250 




o 

li 

i 

03 

< 

SN65ALS180 


los 

Short-circuit output current^ 

Vo=0 

All 

-150 

mA 

Vo = Vcc 

All 






< 

o 

11 

03 

< 

SN65ALS180 



250 




Vo = 12 V 

SN75ALS180 





Icc 

Supply current 

No load 

Outputs enabled 


23 

30 

mA 

Outputs disabled 


19 

26 


t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
§ A I Vqd I and A I Vqc I are the changes in magnitude of Vqd and Vqc respectively, that occur when the input is changed from a high level 
to a low level. 


^ Duration of the short circuit should not exceed one second. 

NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 


driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl = 54 ft, 

See Figure 3 

Cl = 50 pF, 

3 

8 

13 

ns 

Skew(ltDDH-tDDLl) I 


1 

6 

ns 

tTD 

Differential output transition time 


3 

8 

13 

ns 

tpZH 

Output enable time to high level 

Rl= 110 ft, 

See Figure 4 


23 

50 

ns 

tPZL 

Output enable time to low level 

Rl= 110 ft, 

See Figure 5 


19 

24 

ns 

tPHZ 

Output disable time from high level 

Rl = 110 ft, 

See Figure 4 


8 

13 

ns 

tPLZ 

Output disable time from low level 

RL= 110 ft, 

See Figure 5 


8 

13 

ns 


+ All typical values are at Vcc = 5 V and Ta = 25'’C. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422>A 

RS-485 

Vo 

Voa> Vob 

Voa> Vob 

I V0D1 I 

Vo 

Vo 

I V0D2 I 

Vt(RL= 100 a) 

Vt (Rl = 54 a) 

I V0D3 I 


Vt (Test Termination 
Measurement 2) 

Vtest 


Vtst 

^ I VoD I 

I|v,|-|v,|| 

l|Vt|-|V,|| 

voc 

I Vos I 

I Vos I 

AIVocI 

I Vos ~ Vqs I 

I Vqs - Vqs 

'os 

I'saM'sbl I 


•o 

I 'xa I-1 'xb I 

'ia- 'ib 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VtH 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

lO = -0.4 mA 

0.2 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

-0.2+ 

V 

Vhys 

Hysteresis§ 


60 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = 200 mV, 

See Figure 6 

'oh == -400 |uiA, 

2.7 

V 

VOL 

Low-level output voltage 

V|D = -200 mV, 

See Figure 6 

lOL = 8 mA, 

0.45 

V 

'oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

ma 

l| 

Line input current 

Other input = 0 V, 

> 

CM 

II 

> 

1 

mA 

See Note 4 

> 

r- 

I 

-0.8 

l|H 

High-level enable-input current 

V|h = 2.7V 

20 

pA 

l|L 

Low-level enable-input current 

V|L = 0.4 V 

-100 

pA 

n 

Input resistance 


12 

ka 

'os 

Short-circuit output current 

V|D = 200 mV, 

o 

II 

-15 


-85 

mA 

'cc 

Supply current 

No load 

Outputs enabled 


23 

30 

mA 

Outputs disabled 


19 

26 


t All typical values are at Vcc = 5 V, = 25°C. 

+ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 


input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vt+, and the negative-going input threshold voltage, Vj_. 
See Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


receiver switching characteristics over recommended ranges of suppiy voitage and operating 
free-air temperature 


PARAMETER 

TEST CONI^TIONS 

MIN 

TYP+ 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-levei output 


9 

14 

19 

ns 

tpHL 

Propagation delay time, high-to-low-level output 

V|D =-1-5 Vto 1.5 V, See Figure 7, 

9 

14 

19 

ns 

Skew (1 tpLH - tpHL 1) 



2 

6 

ns 

tpZH 

Output enable time to high level 



7 

14 

ns 

tpZL- 

Output enable time to low level 

CL = 15pF, See Figure 8 


7 

14 

ns 

tPHZ 

Output disable time from high level 


20 

35 

ns 

tPLZ 

Output disable time from low level 



8 

17 

ns 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

PARAMETER MEASUREMENT INFORMATiON 



FIGURE 1. DRIVER VOD and Voc 


375 ft 



375 ft 


FIGURE 2. DRIVER V0D3 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ^ 1 MHz, 50% duty cycle, t^ < 6 ns, tf ^ 6 ns, 
Zout = 50 ft, 

B. C|_ includes probe and jig capacitance. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp < 6 ns, 
tf < 6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 



FIGURE 6. RECEIVER Vqh AND Vql 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


PARAMETER MEASUREMENT INFORMATION 


GENERATOR 
(See Note A) 




Cl = 15pF ; 
(See Note B) 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 





-3 V 


I 

tPZH -H 


SI to 1.5 V 

-1.5 V S2 open INPUT 

S3 closed 

-0 V - 


1 i- VoH 

/l.5V 

J -O.v 


-3 V 

-1.5 V 

|\ SI to-1.5 V 

I 0 V S2 closed 

I S3 open 

tPZL— 

I 


tPHZ— b - H 


0.5 V \| 


51 to 1.5 V 

52 closed 

53 closed 


VOH 



J-^4.5 V 


VoL 


51 to -1.5 V 

52 closed 

53 closed 



-=«1.3V 


VoL 


VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr ^ 6 ns, tf < 6 ns, 
^out = 5 0. 

B. Cl includes probe and jig capacitance. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

•OH~^*'9^i‘Level Output Current —mA 


vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 



FIGURE 9 


FIGURE 10 


DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 I_ i _1_I_I_I_ \ _^^_I 

0 10 20 30 40 50 60 70 80 90 100 
Iq - Output Current-mA 

FIGURE 11 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT 



T/\ — Free-Air Temperature—°C 

FIGURE 12 FIGURE 13 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 


> 


o 

> 

3 

a 


O 



I 

o 

> 



IqL^Low Level Output Current—mA 


FIGURE 14 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


0.6 


I 0.5 
0) 

O) 

flj 

> 0.4 

3 

a 

O 0.3 


% 0.2 


00.1 

> 


0 

-40 -20 0 20 40 60 80 100 120 

T/\ —Free-Air Temperature—°C 

FIGURE 15 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


> 

I 

0) 

O) 

(0 

o 

> 

3 

a 

3 

O 

I 

O 

> 


VS 

ENABLE VOLTAGE 


V|D = 0.2 V 
. Ln»d = 8 to around 



Ta = 

25°C 





VCC = 

b.iib V 










V 



\i 

CC = ^ 

75-V- 



^Vc( 

: = 5 V 

































0 0.5 1 1.5 2 2.5 3 


> 

I 

0) 

O) 

tc 

o 

> 

3 

o. 

3 

o 

I 

o 

> 


RECEIVER OUTPUT VOLTAGE 


vs 



0 0.5 1 1.5 2 2.5 3 


V|~Enable Voltage —V 


V| —Enable Voltage —V 


FIGURE 16 


FIGURE 17 


APPLICATION INFORMATION 


SN65ALS180 SN65ALS180 

SN75ALS180 SI\I75ALS180 



NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 


FIGURE 18. TYPICAL APPLICATION CIRCUIT 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


I • Meets Standard EIA-232-D (Revision of 
I RS-232-C) 

I • Single Chip With Easy Interface Between 
I UART and Serial Port Connector 

• Less than 8-mW Power Consumption 

• Wide Driver Supply Voltage ... 4.5 V to 
13.2 V 

• Driver Output Slew Rate Limited to 
30 V/ps Max 

• Receiver input Hysteresis ... 800 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver l-ps Noise Filter 

• ESD Protection Exceeds 1000 V 
Per MIL-STD-883C, Method 3015 

description 

The SN65C185 and SN75C185 are low-power 
BIMOS devices containing three independent 
drivers and five receivers that are used to 
interface data terminal equipment (DTE) with 
data circuit-terminating equipment (DCE). The 
SN65C185 and SN75C185 will typically replace 
one SN75188 and two SN75189 devices. These 
devices have been designed to conform to 
Standards ANSI/EIA-232-D-1986, which 
supersedes RS-232-C. The three drivers and five 
receivers of the SN65C185 and SN75C185 are 
similar to those of the SN75C188 quadruple 
drivers and SN75C189A quadruple receivers, 
respectively. The drivers have a controlled output 
slew rate that is limited to a maximum of 30 V/|xs 
and the receivers have filters that reject input 
noise pulses that are shorter than 1 \is. Both 
these features eliminate the need for external 
components. 

The SN65C185 and SN75C185 have been 
designed using low-power techniques in a 
BI-MOS technology. In most applications the 
receivers contained in these devices will interface 
to single inputs of peripheral devices such as 
ACEs, UARTs, or microprocessors. By using 
sampling, such peripheral devices are usually 
insensitive to the transition times of the input 
signals. If this is not the case, or for other uses, 
it is recommended that the SN65C185 and 
SN75C185 receiver outputs be buffered by single 
Schmitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 


D3325, AUGUST 1989- REVISED JULY 1990 


DW OR N PACKAGE 
(TOP VIEW) 


Vdd C 

TT 

J 20 

I] Vcc 

RA1 [ 

2 

19 

] RY1 

RA2 [ 

3 

18 

H RY2 

RA3[ 

4 

17 

H RY3 

DY1 C 

5 

16 

H DAI 

DY2[ 

6 

15 

] DA2 

RA4[ 

7 

14 

3 RY4 

DY3[ 

8 

13 

H DA3 

RA5[ 

9 

12 

] RY5 

vssC 

10 

11 

Hgnd 


logic diagram (positive logic) 



logic symbol^ 



"•^This symbol in accordance with ANSI/IEEE 
Std 91-1984 and lEC Publication 617-122. 


PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1990, Texas Instruments Incorporated 


2-361 





ESD 

Protection 


SN65C185, SN75C185 

LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqd (see Note 1). 13.5 V 

Supply voltage, V 35 .-13.5 V 

Supply voltage, Vqq. 7 V 

Input voltage range. Driver. Vss to N/qq 

Receiver.-30 V to 30 V 

Output voltage range. Driver. V 55 - 6 V to Vqd + 6 V 

Receiver. -0.3 V to Vqq + 0.3 V 

Continuous total dissipation.See Dissipation Rating Table ^ 

Operating free-air temperature range, T/^: SN65C185.-40°C to 85°C 

SN75C185.0°C to 70°C 

Storage temperature range.-65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260°C 


NOTE 1: All voltages are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°c 

DERATING FACTOR 

Ta = 85°c 

POWER RATING 

ABOVE Ta = 25‘’C 

POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

585 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vpp 

4.5 12 

13.2 

V 

Supply voltage, V 33 

-4.5 -12 

-13.2 

V 

Supply voltage, Vqq 

4.5 5 

6 

V 

Input voltage, V| (see Note 2) 

Driver 

Vss+ 2 

Vdd 

V 

Receiver 

- 25 

25 


High-level input voltage, V|h 

Driver 

2 

V 

Low-level input voltage, V|l 

0.8 

High-level output current, Iqh 

Receiver 

-1 

mA 

Low-level output current, Iql 

3.2 

mA 

Operating free-air temperature, Ta 

SN65C185 

-40 

85 

°C 

SN75C185 

0 

70 



NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 
levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 
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SN65C185, SN75C185 

LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


SUPPLY CURRENTS 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

IdD Supply current from Vqd 

No load. 

All inputs at 2 V or 0.8 V 

Vdd = 5V, Vss = -5V 

115 200 

pA 

Vqd = 12 V, Vss = - 12 V 

115 200 

Iss Supply current from Vss 

No load, 

All inputs at 2 V or 0.8 V 

VdD = 5V, Vss = -5V 

-115^‘ -200 

pA 

Vdd = 12V, Vss = -12V 

-115 -200 

Ice Supply current from Vqq 

No load. 

All inputs at 0 or 5 V 

Vdd = 5V, Vss = -5V 

750 

pA 

Vdd = 12 V, Vss = -i 2 V 

750 


DRIVER SECTION 

driver electrical characteristics over operating free-air temperature range, Ypp = 12 V, 
Vss = --‘I2V, Vqq = 5 V ± 10% (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VqH 

High-level output voltage 

V|L = 0.8 V, Rl = 3 ka, 

Vdd = 5V, Vss = -5V 

4 

. 4.5 



See Figure 1 


Vdd = 12 V, Vss = -i 2 V 

10 

10.8 



Vql 

Low-level output voltage 

V|H = 0.8 V, Rl = 3 kQ, 

VdD = 5V, Vss = -5V 


-4.4 

-4 

y 

(see Note 2) 

See Figure 1 


Vdd = 12 V, Vss = -i 2 v 


-10.7 

-10 


■iH 

High-level input current 

> 

LO 

II 

See Figure 2 

1 

pA 

l|L 

Low-level input current 

V| = 0 , 

See Figure 2 

-1 

pA 

'OS(H) 

High-level short circuit 
output current (see Note 3) 

V| = 0.8 V, 
See Figure 1 

Vq = OorVo = Vss. 

-4.5 

- 12 

- 19.5 

mA 

'OS(L) 

Low-level short circuit 
output current (see Note 3) 

V| = 2V, 

See Figure 1 

Vq = OorVo = Vdd, 

4.5 

12 

19.5 

mA 

•"o 

Output resistance 

Vdd = Vss 

See Note 4 

= Vqq = 0, Vq = - 2 V to 2 V, 

300 

400 


Q 


"•^All typical values are at T/^ = 25°C. 

NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for 


logic levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 

3. Not more than one output should be shorted at one time. 

4. Test conditions are those specified by EIA-232-D. 


driver switching characteristics, Vqq = 12 V, Vss = -12 V, Vqq = 5 V ± 10%, T^ = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, 
low-to-high-level output (see Note 5) 

Rl = 3k^ito7ka,CL = 15 pF, 

See Figure 3 

1.2 3 

ps 

Propagation delay time, 
high-to-low-level output (see Note 5) 

2.5 3.5 

ps 

ItLH Transition time, low-to-high-level output 

0.53 2 3.2 

ps 

ItHL Transition time, high-to-low-level output 

0.53 2 3.2 

ps 

Itlh Transition time, low-to-high-level output (see Note 6 ) 

Rl = 3 kQ to 7 ka, Cl = 2500 pF, 
See Figure 3 

1.0 3 

ps 

ItHL Transition time, high-to-low-level output (see Note 6 ) 

1.0 3 

ps 

SR Output slew rate (see Note 6 ) 

Rl = 3kQto7kn,CL = 15 pF, 

See Figure 3 

4 10 30 

V/ps 


NOTES: 5. tpHL and tpLH include the additional time due to on-chip slew rate and is measured at the 50% points. 

6 . Measured between 3-V and -3-V points of output waveform (EIA-232-D conditions), all unused inputs tied either high or low. 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


RECEIVER SECTION 

receiver electrical characteristics over operating free-air temperature range, Vqd = 12 V, 
Vss = “12 V, Vcc = 5 V ± 10% (unless otherwise noted) 


PARAMETER 

test conditions 

MIN 

TYP+ 

MAX 

UNIT 

Vt+ 

Positive-going threshold 
voltage 

See Figure 5 

1.6 

2.1 

2.55 

V 

Vt- 

Negative-going threshold 
voltage 

See Figure 5 

0.65 

1 

1.25 

V 

^hys 

Input hysteresis (see Note 7) 


600 

1000 


mV 



V| = 0.75 V, loH 

- 20 pA, See Figure 5 and Note 8 

3.5 


VOH 

High-level output voltage 

V| = 0.75 V, 


Vcc = 4.5 V 

2.8 

4.4 


V 

Iqh = -1 niA, 


> 

LO 

II 

O 

o 

> 

3.8 

4.9 





See Figure 5 


Vcc = 5.5 V 

4.3 

5.4 



VoL 

Low-level output voltage 

p 

> 

CO 

3.2 mA, See Figure 5 


0.17 

0.4 

V 

l|H 

High-level input current 

V| = 3V 

0.43 

0.55 

1 , 

mA 

V| = 25 V 

3.6 

4.6 

8.3 

l|L 

Low-level input current 

> 

CO 

1 

II 

-0.43 

-0.55 

- 1 

mA 

V| = - 25 V 

-3.6 

-5.0 

-8.3 

'OS(H) 

Short-circuit output current 
at high-level 

V| = 0.75, Vq = 

0 , 

See Figure 4 


-8 

-15 

mA 

'OS(L) 

Short-circuit output current 
at low-level 

_< 

< 

o 

o 

< 

o 

II 

Vcc- 

See Figure 4 


13 

25 

pA 


^All typical values are at T/\ = 25°C. 

NOTES: 7. Hysteresis is the difference between the positive-going input threshold voltage, Vy+, and the negative-going input threshold 
voltage, Vt_. 

8 . If the inputs are left unconnected, the receiver interprets this as an input low, and the receiver outputs will remain in the high state. 


receiver switching characteristics, Vpp = 12 V, Vss = “12 V, Vqq = 5 V ± 10%, = 25°C 

(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Rl = 5 kii. Cl = 50 pF, 

See Figure 6 

3 4 

ps 

tpHL Propagation delay time, high-to-low-level output 

3 4 

ps 

tjLH Transition time, low-to-high-level output 

300 450 

ns 

tTHL Transition time, high-to-low-level output 

100 300 

ns 

Pulse duration of longest pulse rejected as noise 

^W(N) 

Rl = 5 kQ, Cl = 50 pF, 

See Figure 6 

1 4 

ps 


NOTE 9: The intent of this specification is that any input pulse of less than 1 ps will have no effect on the output, and any pulse duration of 
greater than 4 ps will cause the output to change state twice. Reaction to a pulse duration between 1 ps and 4 ps is uncertain. 
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SN65C185, SN75C185 

LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


'OS(L) 



Vqd or GND 
Vss OR GND 


= 3kn 


Figure 1. Driver Test Circuit 
for Vqh. Vql. 'OS(H). and •0S(L) 



Figure 2. Driver Test Circuit for I|h and l||_ 



Cl 

(See Note B) 


Input 


Output 


3V 

OV 


I 

h-tpHL-H 

I 


90% 

|\50% 

I Xm. 

I I 


i 

K-tPLH -H 

I 

l7r90%''OH 

50% y I 
io%y 1 


(a) DRIVER TEST CIRCUIT 


tTHL-H h- -H K-tTLH 

(b) DRIVER VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: t^ = 25 iis, PRR = 20 kHz, Zq = 50 Q, t^ = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Propagation and Transition Times 

Vdd 

-•OS(H) 

•OS(L) 

-0 -Vcc 






Figure 4. Receiver Test Circuit 
for los(H) and los(L) 


~T 1 Vqh 


Figure 5. Receiver Test Circuit 
for Vj, VqHj arid Vql 


“'oh 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Input 


Pulse 

Generator 

(See Note A) 



Cl 

(See Note B) 


(a) RECEIVER TEST CIRCUIT 



K-tPHL-H 


H-tPLH -H 


Output 



tTHL-H k- -H h-tTLH 

(b) RECEIVER VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: = 25 ps, PRR = 20 kHz, Zq = 50 Q, tp = tf < 50 ns. 

B. C|_ includes probe and jig capacitance. 


Figure 6. Receiver Propagation and Transition Times 


APPLICATION INFORMATION 



EIA-232-D 

DB9S 

Connector 


Figure 7. Typical Connection 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


D3075, JANUARY 1988-REVISED MAY 1990 


• BiMOS Technology With TTL and CMOS 
Compatibility 

• Meets Standard EIA-232-D (Revision of 
RS-232-C) 

• Very Low Quiescent Current: 95 (lA Typ 

VCC± » ±12V 

• Current-Limited Output: 10 mA Typ 

• CMOS- and TTL-Compatible Inputs 

• On-Chip Slew Rate Limited to 30 M/fis max 

• Flexible Supply Voltage Range 

• Characterized at Vcc ± of ± 4.5 V and 
+ 15V 

• Functionally interchangeable With Texas 
Instruments SN75188, Motorola MCI488, 
and National Semiconductor DS14C88 

• ESD Protection Exceeds 2000 V Per 
MIL-Std-883C Method 3015 


D, DB, OR N PACKAGE 
(TOP VIEW) 



FUNCTION TABLES 

DRIVER 1 DRIVERS 2 THRU 4 


H = High Level L = Low Level X = Don't Care 




description 

The SN65C188 and SN75C188 are monolithic, low-power, quadruple line drivers that interface data terminal 
equipment with data communications equipment. These devices are designed to conform to Standard 
ANSI/EIA-232 -Dt 1 986, which supercedes RS-232-C. 

An external diode in series with each supply-voltage terminal is needed to protect the SN65C188 and 
SN75C188 under certain fault conditions to comply with EIA-232-D (refer to Application Information). 

The SN65C188 is characterized for operation from -40°C to 85°C. The SN75C188 is characterized for 
operation from 0°C to 70 °C. 


logic symbol I* 


logic diagram (positive logic) 



'•’This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
lEC Publication 617-12. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated' 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc + (see Note 1). 

Supply voltage, Vcc- (see Note 1). 

Input voltage range, V|.. . . 

Output voltage range, Vq. 

Continuous total power dissipation. 

Operating free-air temperature range, Ta: SN65C188. 

SN75C188. 

Storage temperature range . 

Lead temperature 1, 6 mm (1/16 in.) from case for 10 seconds 


. 15 V 

. -15 V 

.. . Vcc- to VcC4- 

Vcc- - 6 V to Vcc-h + 6 V 

. . See Dissipation Rating Table 

. -40°Cto85°C 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: All voltage values are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta = 25 ®C 

Ta “ 85 °C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

494 mW 

DB 

525 mW 

4.2 mW/°C 

273 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc + 

4.5 12 

15 

V 

Supply voltage, Vq 0 _ 

-4.5 -12 

-15 

V 

Input voltage, V| 

Vcc -+2 

< 

o 

o 

+ 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Operating free-air temperature, T/\ 

SN65C188 

-40 

85 


SN75C188 

0 

70 


electrical characteristics over operating free-air temperature range, Vcc -l- - 12 V, Vcc - = - 12 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

VqH High-level output voltage 

V|L = 0.8 V, Rl = 3 ki2 

Vcc-F = 5 V, 

Vcc- = -5 V 

4 

V 

Vcc-F = 12 V, 
Vcc- = -12 V 

10 

Low-level output voltage 

(see Note 2) 

V|H = 2 V, Rl = 3 kn 

Vcc+ = 5 V, 

Vcc- = -5 V 

-4 

V 

Vcc+ = 12 V, 

Vcc- = -12 V 

-10 

l|H High-level input current 

V| = 5 V 

10 

liA 

l|l_ Low-level input current 

V| = 0 

-10 

,4A 

Short-circuit output current 
•OS(H) level* 

V| = 0.8 V, Vq = 0 or Vcc- 

-5.5 -10 -19.5 

mA 

Short-circuit output current 
at low level* 

V| = 2 V, Vq = 0 or Vcc-H 

5.5 10 19.5 

mA 

Tq Output resistance, power off 

Vcc-F = 0, Vcc- = 0, Vq = -2 V to 2 V 

300 

Q 

ICC+ Supply current from Vcc-f- 

Vcc-f- = 5 V, Vcc- = -5 V, 
No load 

All inputs at 2 V 

or 0.8 V 

90 160 

/xA 

Vcc-F = 12 V, Vcc- = -12 V 

No load 

All inputs at 2 V 

or 0.8 V 

95 160 

ICC- Supply current from Vcc- 

Vcc-F = 5 V, Vcc- = -5V, 

No load 

All inputs at 2 V 

or 0.8 V 

-90 -160 

mA 

Vcc+ = 12 V, Vcc- = -12 V 
No load 

All inputs at 2 V 

or 0.8 V 

-95 -160 


typical values are at = 25°C. 

^Not more than one output should be shorted at one time. 

NOTE 2: The algebraic convention, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if a -4 V is a maximum, the typical value is a more negative voltage. 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


switching characteristics, Vcc + “ 12 V, VcC- *= -12 V, Ta * 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output^ 

Rl = 3 kfl. Cl = 15 pF, 

3 

flS 

tPHL 

Propagation delay time, high-to-low level output^ 

See Figure 1 

3.5 

Its 


Transition time, low-to-high-level output* 


0.53 


3.2 

IlS 

tTHL 

Transition time, high-to-low-level output* 


0.53 


3.2 

/iS 

tTLH 

Transition time, low-to-high-level output § 

Rl = 3 kl2 to 7 kfi. Cl = 2500 pF, 


1.5 

3 

IlS 

tTHL 

Transition time, high-to-low-level output § 

See Figure 1 


1.5 

3 

US 

SR 

Output slew rate§ 

Rl = 3 kQ to 7 kO, Cl = 15 pF 

6 

15 

30 

y/iis 


^Measured at the 50% level. 

^Measured between the 10% and 90% points on the output waveform. 

^Measured between the 3 V and -3 V points on the output waveform (EIA-232-D conditions), all unused inputs tied either high or low. 


PARAMETER MEASUREMENT INFORMATION 




NOTES: 


A. The pulse generator has the following characteristics: t^^ = 25 ims, PRR = 20 kHz, Zq 

B. Ci_ includes probe and jig capacitance. 


50 0, tr = tf < 50 ns. 


FIGURE 1. PROPAGATION AND TRANSITION TIMES 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 

Vcc± - ± 15 V I 

-,-,-,-,- 

— Vcc± - ±12 V—^- 

— Vcc± - ±9 V-^- 


OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 


Vcc+ - 12 V 

16 Vcc- - -12 V- 

Ta - 25°C 


-VoL - (Vi - 2 V) 



VOH (V| - 0.8 V) 


_ Rl - 3 kfi 
Ta - 25 °C 


tVcc± - ±12 Vi 

1 -^^- 

Vcc± - i5V- 


0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V| —Input Voltage —V 
FIGURE 2 

SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 





-1 1 

Vcc + 
Vcc- 

= 12 V 

= - 12 V 

< <c 

oil.; ' 

= 2 V 1 

3 = 0 or Vcc + 


— 

- 


















'ds(H)' 

_V| = 0.8 V_ 




- 


-1——1 

Vo = 

_1_ 

0 or ^ 

_ 

/cc- 
_1 






W -20 0 20 40 60 80 100 120 

Ta - Free-Air Temperature - °C 

FIGURE 4 



-16 -12 -8 -4 0 4 8 12 16 

Vq —Output Voltage —V 

FIGURE 3 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

i ^, . 0 -4 - j I I 

VOH Vcc-I- “ 12 V, Vcc- “ -12 V, V| - 0.8 V 
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Ice ± - Positive and Negative Supply Current - l| - Input Current - nA 


SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 

INPUT CURRENT POWER-OFF OUTPUT RESISTANCE 



-40-20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120 


T/v - Free-Air Temperature - °C 

FIGURE 6 


T/v - Free-Air Temperature - °C 

FIGURE 7 
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vs 
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FIGURE 9 
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SN65C188, SN7SC188 
QUADRUPLE LOW-POWER LINE DRIVER 


APPLICATION INFORMATION 


INPUT FROM 
TTL, DTL, 

OR CMOS 



VCC- - -12 V 


FIGURE 12. LOGIC TRANSLATOR APPLICATIONS 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 


APPLICATION INFORMATION 



NOTE: External diodes placed in series with the + ^f^^l Vqq _ leads will protect the SN75C188 in the fault condition where the device 
outputs are shorted to ± 15 V and the power supplies are at low voltage and provide low-impedance paths to ground. 

FIGURE 13. POWER SUPPLY PROTECTION TO MEET POWER-OFF 
FAULT CONDITIONS OF STANDARD EIA-232-D 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 


r # Meets Standard EIA-232-D (Revision of 
RS-232-C) 

• Very Low Power Consumption ... 5 mW 
Typ 

• Wide Driver Supply Voltage . . . ±4.5 V to 
±15 V 

• Driver Output Slew Rate Limited to 30 V//iS 
Max 

• Receiver Input Hysteresis . . . 1000 mV Typ 
• Push-Pull Receiver Outputs 
• On-Chip Receiver 1-^s Noise Filter 

• ESD Protection Exceeds 2000 V Per MIL- 
Std-833C Method 3015 

description 

The SN65C1154 and SN75C1154 are low- 
power BI-MOS devices containing 4 independent 
drivers and receivers that are used to interface 
data terminal equipment (DTE) with data circuit¬ 
terminating equipment (DCE). This device has 
been designed to conform to Standards 
ANSI/EIA-232-D-1986 (which supersedes 
RS-232-C). The drivers and receivers of the 
SN65C1154 and SN75C1154 are similar to 
those of the SN75C188 quadruple driver and 
SN75C189A quadruple receiver, respectively. 
The drivers have a controlled output slew rate 
that is limited to a maximum of 30 V/fis and the 
receivers have filters that reject input noise 
pulses of shorter than 1 fis. Both these features 
eliminate the need for external components. 

The SN65C1154 and SN75C1154 have been 
designed using low-power techniques in a BI- 
MOS technology. In most applications, the 
receivers contained in these devices interface to 
single inputs of peripheral devices such as ACEs, 
UARTs, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 
the transition times of the input signals. If this 
is not the case, or for other uses, it is 
recommended that the SN65C1154 and 
SN75C1154 receiver outputs be buffered by 
single Schmitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 

The SN65C1154 is characterized for operation 
from -40°C to The SN75C1154 is 

characterized for operation from 0°C to 70 °C. 


D3230, DECEMBER 1988-REVISED MAY 1990 


DW OR IM PACKAGE 
(TOP VIEW) 
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logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 


typical of each receiver 



typical of each driver 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instrumants 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN65C1154, SN75C1154 

QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vdd (see Note 1).^. 

Supply voltage, Vss. 

Supply voltage, Vcc. 

Input voltage range: Driver. 

Receiver. 

Output voltage range: Driver. 

Receiver. 

Continuous total power dissipation. 

Operating free-air temperature range: SN65C1154. 

SN75C1154 . 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


, 15 V 
-15 V 
. . 7 V 


■ Vss to Vdd 
- 30 V to 30 V 


(Vss - 6 V) to (Vdd + 6 v) 
. . -0.3 V to (Vcc + 0.3 V) 
See Dissipation Rating Table 

. -40°Cto85oC 

. 0°C to 70°C 

. -65°Cto150°C 

. 260°e 


NOTE 1: All voltages are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 

DERATING FACTOR 

Ta - 85 °C 

POWER RATING 

ABOVE Ta - 25®C 

POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

585 mW 

N 

11 50 mW 

9.2 mW/°C 

598 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.5 12 15 

V 

Supply voltage, Vss 

-4.5 -12 -15 

V 

Supply voltage, V^c 

4.5 5 6 

V 

Input voltage, V\ 

Driver 

Vss + 2 Vdd 

V 

Receiver 

±25 

High-level input voltage, V|h 

Driver 

2 

V 

Low-level input voltage, V|l 

0.8 

High-level output current, Iqh 

Receiver 

-1 

mA 

Low-level output current, Iql 

3.2 

mA 

Operating free-air temperature, Ta 

SN65C1154 

in 

00 

o 

1 

°C 

SN75C1154 

o 

o 
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SN65C1154, SN75C1154 

QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 


^driver section 

electrical characteristics over operating free-air temperature range, Vqd ~ 12 V, Vss - - 12 V, 
Vcc = 5 V ± 10% (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

Vqh High-level output voltage 

V|L = 0.8 V, Rl = 3 kO, 

See Figure 1 

Vdd = 5 V, Vss = -5 v 

4 4.5 

V 

Vdd = 12 V, Vss = -12 v 

10 10.8 

Low-level output voltage 
(See Note 2) 

V|H = 2 V, Rl = 3 kO, 

See Figure 1 

Vdd = 5 V, Vss = -5 v 

-4.4 -4 

V 

Vdd = 12 V, Vss = -12 v 

-10.7 -10 

l|H High-level input current 

V| = 5 V, See Figure 2 

1 

HA 

l|L Low-level input current 

V| = 0, See Figure 2 

-1 


High-level short circuit 
'OSH current^ 

V| = 0.8 V, Vq = 0 or Vss^ See Figure 1 

-7.5 -12 -19.5 

mA 

Low-level short circuit 
output current* 

V| = 2 V, Vq = 0 or Vqd, See Figure 1 

7.5 12 19.5 

mA 

Idd Supply current from Vdq 

No load. 

All inputs at 2 V or 0.8 V 

Vdd = 5 V, Vss = -5 v 

115 250 

mA 

Vdd = 12 V, Vss = -i2v 

115 250 

ISS Supply current from Vss 

No load. 

All inputs at 2 V or 0.8 V 

Vdd = 5 V, Vss = -5 v 

-115 -250 

IxA 

Vdd = 12 V, Vss = -i2v 

-115 -250 

ro Output resistance 

Vdd = Vss = Vcc = o, Vq = -2 V to 2 V, See Note 3 

300 400 

Q 


^All typical values are at = 25 °C. 

^Not more than one output should be shorted at one time. 

NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only. 

3. Test conditions are those specified by EIA-232-D. 


switching characteristics at Ta = 25 °C, Vdd = 12 V, Vss * -12 V, Vcc = 5 V ±10% 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output § 

Rl = 3 to 7 kfl. 

Cl = 15 pF, 

See Figure 3 


1.2 

3 

(IS 

tPHL 

Propagation delay time, high-to-low level output^ 


2.5 

3.5 

(IS 

tTLH 

Transition time, low-to-high level outputt 

0.53 

2 

3.2 

(IS 

ITHL 

Transition time, high-to-low level output! 

0.53 

2 

3.2 

(IS 

ITLH 

Transition time, low-to-high level output^ 

Rl = 3 to 7 kO, 

Cl = 2500 pF, 

See Figure 3 


1 

2 

(IS 

tTHL 

Transition time, high-to-low level output^ 

1 2 

(IS 



Rl = 3 to 7 kQ, 





SR 

Output slew rate 

Cl = 150 pF, 

See Figure 3 

4 

10 

30 

y/(is 


§tpHL tpLH include the additional time due to on-chip slew rate and are measured at the 50% points. 

If Measured between 10% and 90% points of output waveform. 

^Measured between 3 V and -3 V points of output waveform {EIA-232-D conditions) with all unused inputs tied either high or low. 
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SN65C11S4, SN75C11S4 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 


receiver section 

electrical characteristics over operating free-air temperature range, Vqd = 12 V, Vss “ --12 V, 
Vcc “ 5 V ± 10% (unless otherwise noted) 


PARAMETER 

test conditions 

MIN 

typ* 

MAX 

UNIT 

Vt-f 

Positive-going 
threshold voltage 

See Figure 5 

1.7 

2.1 

2.55 

V 

Vt- 

Negative-going 
threshold voltage 

See Figure 5 

0.65 

1 

1.25 

V 

Vhys 

Input hysteresis* 


600 

1000 


mV 



V| = 0.75 V, Iqh = -20 fiA, See Figure 5 and Note 4 

3.5 


VOH 

High-level output voltage 

V| = 0.75 V, Iqh = “1 mA, 
See Figure 5 

Vcc = 4.5 V 

2.8 

4.4 



Vcc = 5 V 

3.8 

4.9 





Vcc = 5.5 V 

4.3 

5.4 



VOL 

Low-level output voltage 

V| = 3 V, Iql = 3.2 mA, See Figure 5 


0.17 

0.4 

V 

l|H 

High-level input current 

Vi = 25 V 

3.6 

4.6 

8.3 


V| = 3 V 

0.43 

0.55 

1 

mA 

l|L 

Low-level input current 

V| = -25 V 

-3.6 

-5 

-8.3 

V| = -3 V 

-0.43 

-0.55 

-1 


'OSH 

Short-circuit output 
at high level 

V| = 0.75 V, Vq = 0, See Figure 4 


-8 

-15 

mA 

'OSL 

Short-circuit output 

current at low level 

'^l ^ ^CC' ^0 ^CC' S®® Figure 4 


13 

25 

mA 

'cc 

Supply current from Vqq 

No load. 

Vdd = 5 V, Vss = -5 v 


400 

600 

mA 

All inputs at 0 or 5 V 

Vdd = 12 V, Vss = -12 v 


400 

600 


^All typical values are at = 25 °C. 

^Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj_. 
NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 


switching characteristics at Ta = 25 °C, Vdd - 12 V, Vss = - 12 V, VcC = 5 V ± 10% (unless 
otherwise noted) 


parameter 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH Propagation delay time, low-to-high level output 

Cl = 50 pF, Rl = 5 kQ, 

See Figure 6 

3 4 

flS 

*PHL Propagation delay time, high-to-low level output 

3 4 

flS 

tjLH Transition time, low-to-high level output^ 

300 450 

ns 

tjHL Transition time, high-to-low level output § 

100 300 

ns 

tw(N) Duration of longest pulse rejected as noisel 

Cl = 50 pF, Rl = 5 kfl 

1 4 

IlS 


^Measured between 10% and 90% points of output waveforms. 

Ilhe receiver ignores any positive- or negative-going pulse that is less than the minimum value of tw(N) accepts any positive- or negative¬ 
going pulse greater than the maximum of tw(|\|). 
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SN65C1154, SN75C1154 

QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER TEST CIRCUIT, FIGURE 2. DRIVER TEST CIRCUIT, l|L, l|H 

VOH. VoL. 'OSL. lOSH 



TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: t^ = 25 ns, PRR = 20 kHz, Zq = 50 Q, t^ = tf < 50 ns. 
B. C|_ includes probe and jig capacitance. 

FIGURE 3. DRIVER PROPAGATION AND TRANSITION TIMES 



FIGURE 4. RECEIVER TEST CIRCUIT, loSH, lOSL FIGURE 5. RECEIVER TEST CIRCUIT, Vt, VqL. Vqh 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: ty^ = 25 fis, PRR = 20 kHz, Zq = 50 Q, tr = tf < 50 ns. 
B. Cl includes probe and jig capacitance. 

FIGURE 6. RECEIVER PROPAGATION AND TRANSITION TIMES 
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SN65C1406, SIV75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 


■ • Meets Standard EIA-232-D (Revision of 

■ RS-232-C) 

I • Very Low Power Consumption ... 5 mW 
I Typ 

' • Wide Driver Suppiy Voitage . . . ±4.5 V to 
±15 V 

• Driver Output Slew Rate Limited to 30 V//ts 
Max 

• Receiver Input Hysteresis . . . 1000 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver 1-^s Noise Filter 

• Functionally Interchangeable with Motorola 
MCI 45406 

• ESD Protection Exceeds 2000 V Per MIL- 
Std-883C Method 3015 

description 

The SN65C1406 and SN75C1406 are low- 
power BI-MOS devices containing three 
independent drivers and receivers that are used 
to interface data terminal equipment (DTE) with 
data circuit-terminating equipment (DCE). This 
device is designed to conform to Standards 
ANSI/EIA-232-D-1986 (which supersedes 
RS-232-C). The drivers and receivers of the 
SN65C1406 and SN75C1406 are similar to 
those of the SN75C188 quadruple driver and 
SN75C189A quadruple receiver, respectively. 
The drivers have a controlled output slew rate 
that is limited to a maximum of 30 V//xs and the 
receivers have filters that reject input noise 
pulses of shorter than 1 jis. Both these features 
eliminate the need for external components. 

The SN65C1406 and SN75C1406 have been 
designed using low-power techniques in a BI- 
MOS technology. In most applications, the 
receivers contained in these devices interface to 
single inputs of peripheral devices such as ACEs, 
UARTs, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 
the transition times of the input signals. If this 
is not the case, or for other uses, it is 
recommended that the SN65C1406 and 
SN75C1406 receiver outputs be buffered by 
single Schrhitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 

The SN65C1406 is characterized for operation 
from -40°C to 85°C. The SN75C1406 is 
characterized for operation from 0°C to 70 °C. 


D3425, MAY 1990 
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logic symbol'!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 


typical of each receiver 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


H, Copyright © 1990, Texas Instruments Incorporated 
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SN65C1406, SN75C1406 

TRIPLE LOW-POWER DRIVERS/RECEIVERS 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vdd (see Note 1). 

Supply voltage, Vss. 

Supply voltage, Vcc. 

Input voltage range: Driver. 

Receiver. 

Output voltage range: Driver. 

Receiver. 

Continuous total power dissipation. 

Operating free-air temperature range: SN65C1406 . 

SN75C1406 . 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 

NOTE 1: All voltages are with respect to the network ground terminal. 


. 15 V 
-15 V 
. . 7 V 


. Vss to Vdd 

-30 V to 30 V 


(Vss - 6 V) to (Vdd + 6 v) 
. . -0.3 V to (Vcc + 0.3 V) 
See Dissipation Rating Table 

. -40°Cto85°C 

. 0°C to 70°C 

. -65°Cto150°C 

. 260°C 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 

DERATING FACTOR 

Ta » 85 °C 

POWER RATING 

ABOVE Ta - 25°C 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

494 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vdd 

4.5 12 15 

V 

Supply voltage, Vss 

-4.5 -12 -15 

V 

Supply voltage, Vqc 

4.5 5 6 

V 

Input voltage, V| 

Driver 

Vss+ 2 Vdd 

V 

Receiver 

±25 

High-level input voltage, V|h 

Driver 

2 

V 

Low-level input voltage, V|l 

0.8 

High-level output current, Iqh 

Receiver 

-1 

mA 

Low-level output current, Iql 

3.2 

mA 

Operating free-air temperature, Ta 

SN65C1406 

-40 85 


SN75C1406 

0 70 
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SN65C1406, SN7SC1406 

TRIPLE LOW-POWER DRIVERS/RECEIVERS 


driver section 


electrical characteristics over operating free-air temperature range, Vdd = 12 V, Vss = -12 V, 
Vcc = 5 V ± 10% (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

VoH High-level output voltage 

V|L = 0.8 V, Rl = 3 kQ, 

See Figure 1 

Vdd = 5 V, Vss - -5 v 

4 4.5 

V 

Vdd = 12 V, Vss = -12 v 

10 10.8 

Low-level output voltage 
(See Note 2) 

V|H = 2 V, Rl = 3 kO, 

See Figure 1 

Vdd = 5 V, Vss = -5 V 

-4.4 -4 

V 

Vdd = 12 V, Vss = -12 v 

-10.7 -10 

IlH High-level input current 

V| = 5 V, See Figure 2 

1 

IxA 

l||_ Low-level input current 

V| = 0, See Figure 2 

-1 

nA 

High-level short circuit 
output current* 

V| = 0.8 V, Vq = 0 or VsS/ See Figure 1 

-7.5 -12 -19.5 

mA 

Low-level short circuit 
output current* 

V| = 2 V, Vq = 0 or VdD' See Figure 1 

7.5 12 19.5 

mA 

IdD Supply current from Vdd 

No load. 

All inputs at 2 V or 0.8 V 

Vdd = 5v, Vss = -5 v 

115 250 

mA 

Vdd = 12 V, Vss = -12 v 

115 250 

Iss Supply current from Vss 

No load. 

All inputs at 2 V or 0.8 V 

Vdd = 5 V, Vss = -5 v 

-115 -250 

^A 

Vdd = 12 V, Vss = -12 v 

-115 -250 

ro Output resistance 

Vdd = Vss = Vcc = o, Vq = - 2 V to 2 V, See Note 3 

300 400 

Q 


^All typical values are at T/x = 25 °C. 

*Not more than one output should be shorted at one time. 

NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only. 

3. Test conditions are those specified by EIA-232-D. 


switching characteristics at Ta * 25 °C, Vpp = 12 V, Vss =* -12 V, Vcc * 5 V ±10% 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output § 

Rl = 3 to 7 kQ, 

Cl = 15 pF, 

See Figure 3 


1.2 

3 

lis 

tPHL 

Propagation delay time, high-to-low level output^ 


2.5 

3.5 

IlS 

tTLH 

Transition time, low-to-high level output^ 

0.53 

2 

3.2 

fiS 

tTHL 

Transition time, high-to-low level outputi 

0.53 

2 

3.2 

IlS 

tTLH 

Transition time, low-to-high level output^ 

Rl = 3 to 7 kO, 

Cl = 2500 pF, 

See Figure 3 

1 2 

IlS 

tTHL 

Transition time, high-to-low level output^ 

1 2 

IlS 



Rl = 3 to 7 kO, 





SR 

Output slew rate 

Cl = 150 pF, 

See Figure 3 

4 

10 

30 

y/iis 


^^PHL ^PLH include the additional time due to on-chip slew rate and are measured at the 50% points, 
tMeasured between 10% and 90% points of output waveform. 

^Measured between 3 V and -3 V points of output waveform (EIA-232-D conditions) with all unused inputs tied either high or low. 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER ORIVERS/RECEIVERS 


receiver section 

electrical characteristics over operating free-air temperature range, Vdd = 12 V, Vss = -12 V, 
Vcc = 5 V ± 10% (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

Vt + 

Positive-going 
threshold voltage 

See Figure 5 

1.7 

2.1 

2.55 

V 

Vt- 

Negative-going 
threshold voltage 

See Figure 5 

0.65 

1 

1.25 

V 

Vhys 

Input hysteresis^ 


600 

1000 


mV 



V| = 0.75 V, Iqh = -20 fiA, See Figure 5 and Note 4 

3.5 


VOH 

High-level output voltage 

V| = 0.75 V, Iqh = “I mA, 
See Figure 5 

Vcc = 4.5 V 

2.8 

4.4 



Vcc = 5 V 

3.8 

4.9 





Vcc = 5.5 V 

4.3 

5.4 



VOL 

Low-level output voltage 

V| = 3 V, Iql = 3.2 mA, See Figure 5 


0.17 

0.4 

V 

l|H 

High-level input current 

V| = 25 V 

3.6 

4.6 

8.3 


V| = 3 V 

0.43 

0.55 

1 

mA 

l|L 

Low-level input current 

V| = -25 V 

-3.6 

-5 

-8.3 

V| = -3 V 

-0.43 

-0.55 

-1 


lOSH 

Short-circuit output 
at high level 

V| = 0.75 V, Vo = 0, See Figure 4 


-8 

-15 

mA 

'OSL 

Short-circuit output 

current at low level 

V| = Vcc. Vo = Vcc. See Figure 4 


13 

. 25 

mA 

'cc 

Supply current from Vqc 

No load. 

Vdd = 5V, Vss = -5 v 


320 

450 

^A 

All inputs at 0 or 5 V 

Vdd = 12 V, Vss = -12 v 


320 

450 


"•^All typical values are at = 25 °C. 

* Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj _. 
NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 


switching characteristics at Ta = 25 °C, VpD = 12 V, Vss = - 12 V, VcC = 5 V ±10% (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

^PLH Propagation delay time, low-to-high level output 

Cl = 50 pF, Rl = 5 kn. 

See Figure 6 

3 4 

IlS 

IPHL Propagation delay time, high-to-low level output 

3 4 

IMS 

tjLH Transition time, low-to-high level output § 

300 450 

ns 

tjHL Transition time, high-to-low level output^ 

100 300 

ns 

tw(N) Duration of longest pulse rejected as noisel 

Cl = 50 pF, Rl = 5 kfi 

1 4 

IMS 


^Measured between 10% and 90% points of output waveforms. 

Ilhe receiver ignores any positive- or negative-going pulse that is less than the minimum value of tw(N) accepts any positive- or negative¬ 
going pulse greater than the maximum of tw(|\|). 
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SN65C1406, SN75C1406 

TRIPLE LOW-POWER DRIVERSIRECEIVERS 


PARAMETER MEASUREMENT INFORMATION 




FIGURE 1. DRIVER TEST CIRCUIT, 
VOH. VoL. lOSL. lOSH 


FIGURE 2. DRIVER TEST CIRCUIT, I|l, I|H 



B. Ci_ includes probe and jig capacitance. 

FIGURE 3. DRIVER PROPAGATION AND TRANSITION TIMES 


VdD 



-'OSH^ 


-<D-x 

^ISOL 

“CD— vcc 


FIGURE 4. RECEIVER TEST CIRCUIT, IqSH. IOSL 


VdD 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSjRECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: = 25 ns, PRR = 20 kHz, Zq = 50 Q, tp = tf < 50 ns. 

B. Ci_ includes probe and jig capacitance. 

FIGURE 6. RECEIVER PROPAGATION AND TRANSITION TIMES 
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SN75061 

DRIVER/RECEIVER PAIR WITH SQUELCH 


• IEEE 802.3 1BASE5 Driver and Receiver 

• On-Chip Receiver Squelch with Adjustable 
Threshold 

• Adjustable Squelch Delay 

• Direct TTL-Level Squelch Output 

• Squelch Circuit Allows for External Noise 
Filtering 

• Two Driver-Enable Options 

• On-Chip Start-of-ldle Detection and Disable 


D2959, JANUARY 1987-REVISED JULY 1990 


IM PACKAGE 

(TOP VIEW) 

drdlajC 


Jvcc 

DRO-h C 

2 15 

H DATEN 

DRO- C 

3 14 

Ddri 

SQDLAJ C 

4 13 

Hdlen 

RXI-h 

5 12 

Drxo 

RXI- C 

6 11 

USQO 

SQTHAJ C 

7 10 

USQDLI 

gndC 

8 9 

I]SQRX0 


• Driver Provides 2 V Minimum into a 50-0 Differential Load to Allow for Use with Doubly-Terminated 
Lines and Multipoint Architectures 

• On-Chip Driver Slew-Rate Control for Very Closely Matched Output Rise and Fall Times 


NAME 

PIN 

NUMBER 

DESCRIPTION 

DATEN 

15 

Driver Data Enable. When low, places driver outputs in an active state. When high, the driver outputs 
are in a high-innpedance state if DLEN is also high. 

DLEN 

13 

Driver Delay Enable. When this signal is low and DATEN is high, the driver outputs are active for a 
period of time set by DRDLAJ after a positive-going transition on DRI. If there is no active data on DRI, 
the outputs are in a high-impedance state. 

DRDLAJ 

1 

Driver Delay Adjust is a connection for the external R-C combination that determines the duration of 
the driver output active state after a positive transition on DRI when DLEN is low and DATEN is high. 

DRI 

14 

Driver Data Input 

DRO + 

2 

Noninverting Driver Qutput 

DRO- 

3 

Inverting Driver Qutput 

GND 

8 

Ground. Common for all voltages 

RXI + 

5 

Noninverting Receiver Input 

RXI- 

6 

Inverting Receiver Input 

RXO 

12 

Main Receiver Qutput 

SQDLAJ 

4 

Squelch Delay Adjust is a connection for an external R-C combination that determines the duration 
of the receiver unsquelch after a negative-going transition on SQDLI. 

SQDLI 

10 

Squelch Delay Input is the input to the one-shot that controls the duration of the receiver unsquelch 
period. The main receiver output remains unsquelched as long as SQDLI is held high. Timing of the 
unsquelch period begins on the high-to-low transition of SQDLI. 

SQO 

11 

Squelch Qutput is high while the receiver is squelched. 

SQRXO 

9 

Squelch Receiver Qutput is high only when the differential receiver input exceeds the threshold set 
by SQTHAJ. 

SQTHAJ 

7 

Squelch Receiver Threshold Adjust. The voltage at this input determines the threshold of the squelch 
receiver in a ratio of -2, SQTHAJ to threshold. If left open, the squelch receiver threshold defaults 

to - 600 mV. 

vcc 

16 

Supply voltage input 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standerd warranty. Production processing doss not 
necessarily incluoe testing of ail parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN75061 

DRIVERfRECEIVER PAIR WITH SQUELCH 


FUNCTION TABLES 


DRIVER 1 

INPUTS 1 

OUTPUTS 

DRI 

DATEN 

DLEN 

DR0 + 

DRO- 

L 

L 

X 

L 

H 

H 

L 

X 

H 

L 

X 

H 

H 

Z 

Z 

H 

H 

L 

Ht 

Lt 

L 

H 

L 




RECEIVER S 1 

CONDITION 

INPUTS 

OUTPUTS 

RXI+ RXI- 

RXO SQO 

No active signall 

X X 

H H 

Active signall 

L H 

H L 

L L 

H L 


^This condition is valid during the time period set by Driver Delay Adjust following a rising transition on Driver In. 

Following this, if no subs^equent positive transition occurs on Driver In, the outputs will go to the high impedance state. 
^This condition is valid if it occurs within the enable time set by Driver Delay Adjust after a rising transition on Driver 
In. Otherwise the outputs will be in the high-impedance state. 

§Pins 9 and 10 are tied together. 

lAn active signal is one that has an amplitude greater than the threshold level set by Squelch Threshold Adjust. 


logic diagram (positive logic) 


SLEW CONTROL 



NONINVERTING 
DRIVER OUTPUT, 
DRO + 

INVERTING 
DRIVER OUTPUT, 
DRO- 
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SN75061 

DRIVERIRECEIVER PAIR WITH SQUELCH 


logic symbol't' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


description 

The SN75061 is a single-channel driver/receiver pair designed for use in IEEE 802.3, 1 BASES applications 
as well as other general data communications circuits. The SN75061 offers the system designer both a 
driver and a receiver that are easily configured for use with a variety of controllers and data 
encoder/decoders. 


The receiver features a full analog squelch circuit with an adjustable threshold and a programmable squelch 
delay. Internal nodes of the squelch circuitry are brought out to external connections to allow for the insertion 
of noise filtering circuitry of the designer's choice. 

As with the receiver, the driver offers the user a variety of implementation options. Driver enabling may 
be controlled directly by an external logic input, or by use of an on-chip one-shot that is retriggered as 
long as data is being sent to the driver. The driver will then automatically go to the high-impedance state 
when end-of-packet occurs. The driver features internal slew-rate control for optimal matching of rise and 
fall times allowing for reduction of driver-induced jitter. 


receiver 

The SN75061 receiver implements full analog squelch functions by integrating both a separate, parallel 
squelch receiver with an externally programmable threshold, and a programmable one-shot. The output 
of the squelch receiver and the input to the high-level dc-triggered one-shot are brought out to external 
connections. These pins can be shorted for direct implementation, or used for the insertion of noise-filtering 
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SN75061 

DRIVERfRECEIVER PAIR WITH SQUELCH 


circuitry of the implementer's design. The receiver one-shot can be effectively bypassed by applying a 
high logic level to Squelch Delay In. The squelch threshold may be set externally by applying an external 
voltage set to a level that is -2 times the desired threshold voltage. If Squelch Threshold Adjust is left 
open, the squelch receiver will default to its internal preset value of -600 mV. The receiver also outputs 
a high logic ''squelch" signal when there is no active data present at the receiver inputs. When no data 
is present on the transmission line, the receiver output assumes a high level. The "unsquelch" duration 
Is set externally with an R-C combination at Squelch Delay Adjust. 

driver 

The driver offers the user a variety of implementation options. Driver enabling may be controlled directly 
by an active-low external logic input on Data Enable, or by use of another on-chip one-shot that retriggers 
with positive-going transitions on the driver input line. If no positive transition occurs within the pulse 
duration set by an external R-C combination, the one-shot times out and the driver is automatically put 
into a high-impedance state. When operating in the defay-enable mode, the 2-bit-time high-level start-of- 
idle pulse prescribed by IEEE 802.3 1BASE5 causes the one-shot to time out and automatically place the 
driver outputs in the high-impedance state. This delay time is also adjustable for use in other applications. 
The driver implements an output slew-rate control that is internally set for nominally 40 mV/ns. (This is 
roughly a 100-ns peak-to-peak differential transition time.) The driver outputs are capable of driving a 50-12 
differential load with a minimum output level of 2 V. Short-circuit output current is greater than 100 mA. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage (any logic input). 7 V 

Receiver differential Input voltage.'. ±25 V 

Receiver input voltage. ±15V 

Driver output voltage. -0.5 V to 15 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 1). 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range ... -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260°C 


NOTE 1: For operation above 25°C free-air temperature, derate to 736 mW at 70°C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

Driver high-level input voltage, V|h 

2 

V 

Driver low-level input voltage, V||_ 

0.8 

v 

Driver high-level output current, Iqh 

-150 

mA 

Driver low-level output current, Iql 

150 

mA 

Receiver common-mode input voltage, V|c (see Note 2) 

-2.5 5 

V 

External timing resistance, Rext 

5 260 

kJ] 

External timing capacitance, Cext 

No restriction 


Operating free-air temperature, T/^ 

0 70 

°C 


NOTE 2; The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for common-mode input voltage V|q and threshold levels VjH ^rid V-pL. 
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SN75061 

DRIVER/RECEIVER PAIR WITH SQUELCH 


electrical characteristics over recommended operating free-air and supply voltage range (unless 
otherwise noted) 

driver 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

V|K Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vqd Differential-output voltage 

Rl = 50 fi 

2 2.4 3.3 

V 

Rl = 115 (2 

3.65 

Change in differential-output voltage 

AVnn 

for a change in logic input state 


50 

mV 

l||,^ High-level input current 

V| = 2.4 V 

20 

mA 

l|L Low-level input current 

V| = 0.5 V 

-35 

^A 

IqS Short-circuit output current 

Vq = 0 or 6 V, V| = 0.8 V or 2.5 V 

±100 ±300 

mA 

•OZ High-impedance output current 

Vcc = 5.25 V 

voc = 10 V 

100 

liA 

Vqc = 0 

-100 


receiver 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

V|K Input clamp voltage, squelch delay 

l| = - 18 mA 

-1.5 

V 

VjH Differential-input high-threshold voltage 

Vo = 2.7 V, lO = -0.4 mA 

50 

mV 

Differential-input low-threshold 

VjL 

voltage (see Note 2) 

Vq = 0.5 V, Iq = 16 mA 

-50 

mV 

Vhvs Hysteresis (Vjh - VyJ 


50 

mV 

V|c Common-mode input voltage 


5 

V 

Vqh High-level output voltage 

RXO 

Vcc = 4.75 V, loH = -400 

SQDLAJ at 0.8 V 

2.7 

V 

SQO 

2.7 3.5 

SQRXO 

Vcc = 4.75 V, IQH = -20 ixA, 

V|d(RXI) = -0.7 V, SQDLAJ open 

2.7 4.65 

Vqi_ Low-level output voltage 

RXO 

Vcc = 4.75 V, 
SQDLAJ at 2 V 

IqL = 5 

0.45 

V 

Iql =. 15 

0.5 

SQO 

Iql = 5 mA 

0.35 0.5 

SQRXO 

Vcc = 4.75 V, 
V|D(RXI) = 50 mV 

Iql ^ 5 i^A 

0.45 

Iql =16 mA 

0.5 

IlH High-level input current 

SQDLI 

V| = 2.4 V 

20 

fiA 

l||_ Low-level input current 

V| = 0.5 V 

-35 

/.A 

Iqs Short-circuit output current 

RXO 

Vcc = 5.25 V, Vq = 0 

-15 -85 

mA 

SQO 

-15 -100 

SQRXO 

Vcc = 5 V, Vo = 0 

-0.8 -1 -1.2 

r\ Input resistance 


10 

kO 

Squelch preset 
^TLIsq) threshold voltage 

Vcc = 5 V, 

SQTHAJ OPEN, 

V|C = 1.5 V to 3.5 V 

-525 -600 -675 

mV 

V|c = -2.5 V to 1.5 V 
or 3.5 V to 5 V 

- 500 - 700 

mV 

Ratio of Squelch Threshold Adjust 
input voltage to actual squelch 
threshold voltage 

SQTHAJ at 200 mV to 4 V 

-1.9 -2.1 



driver and receiver 


Ice Supply current 

Vcc = 5.25 V, Driver outputs disabled. 

No loads 

70 

mA 


^All typical values are at Vcc = 5 V, T/^ = 25°C. 

NOTE 2: The algebraic convention, in which the less-positive (more negative) limit is designated as minimum, is used in this data sheet 
for common-mode input voltage V|c and threshold levels Vji-i and Vjl. 
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SN75061 

DRIVERfRECEIVER PAIR WITH SQUELCH 


switching characteristics, Vcc “ 5 V, Ta * 25 °C 

driver 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

SR Differential-output slew rate 

Vo = -2 V to 2 V, 

Rl_ = 100 Q (differential). See Figure 1 

28 40 52 

mV/ns 

Differential-output delay time 
(tDD+ and tQD-) 

Cl = 15 pF, 

Rl = 100 0 (differential). See Figure 2 

160 

ns 

Differential-output delay time 

tDD-p-^DD- 

difference 

Rl = 100 Q (differential). See Figure 2 

5 

ns 

tPHZ 

Disable time from DATEN 

See Figures 3, 4, and 5 

220 

ns 

tPLZ 

300 

ns 

tpZH 

Enable time from DATEN 

220 

ns 

tpZL 

290 

ns 

tpzH Enable time from DLEN 

250 

ns 

Enable duration time 

^w(en) 

Cext = 100 PF» Rext = 02 kfi. See Figure 6 

2 2.5 3 

lis 


receiver 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

ten(RX) 

Receiver enable time 

Squelch off, 

See Figure 7 

117 _ 

ns 

IPLH 

Propagation delay time, low-to-high-level output 

Squelch off, 

See Figure 8 

20 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Squelch off. 

See Figure 8 

22 

35 

HSH 


Unsquelch duration time 

Cext = 50 pF, 
See Figure 9 

Rext ~ 51 kfl. 

1 1.2 

1.45 


lunsq 

Oext == 15 pF, 
See Figure 9 

R@xt ~ 6.8 kSi, 

180 




PARAMETER MEASUREMENT INFORMATION 

5 V 



TEST CIRCUIT 

FIGURE 1. DRIVER SLEW RATE MEASUREMENTS 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, Duty Cycle < 50%, <6 ns, 

tf 6 ns, ZQy[ = 50 Q. 
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SN75061 

DRiVERIRECEIVER PAIR WITH SQUELCH 



5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER ENABLE AND DISABLE TIMES 


NOTES; A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, Duty Cycle < 50%, 
tp < 6 ns, tf < 6 ns, Zgut = 50 fi. 

B. C|_ includes probe and jig capacitance. 

C. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, Duty Cycle < 50%, 
tp < 6 ns, tf < 6ns, Zgut = 50 Q. 

D. When measuring differential-output delay time difference, switches SI and S2 are closed. (Isolation transformer from Pulse 
Engineering P/N PE-64352). 
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DRIVER/RECEIVER PAIR WITH SQUELCH 


PARAMETER MEASUREMENT INFORMATION 


5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 5. ENABLE TIMES FROM DELAY ENABLE 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 200 kHz, Duty Cycle < 50%, 
tr < 6 ns, tf < 6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 

C. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, Duty Cycle < 50%, t^ <6 ns, 
tf< 6 ns, Zout = 50 n. 
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DRIVERIRECEIVER PAIR WITH SQUELCH 


PARAMETER MEASUREMENT INFORMATION 

5 V 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 

FIGURE 6. ENABLE DURATION TIME WITH DELAY ENABLE LOW 


5 V 




TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 7. RECEIVER ENABLE (UNSQUELCH) TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, Duty Cycle < 50%, 
t|. < 6 ns, tf < 6 ns, Zout = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. The input pulse is supplied by a generator having the following characteristics: PRR < 200 kHz, Duty Cycle < 50%, t^ <6 ns, 
tf < 6 ns, Zout = 50 fi. 
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DRIVER/RECEIVER PAIR WITH SQUELCH 


PARAMETER MEASUREMENT INFORMATION 

5 V 



3 V 


TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER PROPAGATION DELAY TIMES 

5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 9. UNSQUELCH DURATION TIME 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, Duty Cycle < 50%, tp < 6 ns, 
tf < 6 ns, Zout = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. The input pulse is supplied by a generator having the following characteristics: PRR < 100 kHz, Duty Cycle < 50%, 
tr < 6 ns, tf < 6 ns, Zout = 50 Q. 
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SN7S123 
DUAL LINE DRIVER 


r # Meets IBM System 360 Input/Output 
Interface Specifications 

• Operates from Single 5-V Supply 

• TTL Compatible 

• 3.11-V Output at Iqh ” -59.3 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• Designed for Use With Triple Line Receiver 
SN75124 

• Designed to Be Interchangeable With 
Signetics N8T23 

description 

The SN75123 dual line driver is specifically 
designed to meet the input/output interface 
specifications for IBM System 360. It is also 
compatible with standard TTL logic and supply 
voltage levels. 

The low-impedance emitter-follower outputs of 
the SN75123 will drive terminated lines such as 
coaxial cable or twisted pair. Having the outputs 
uncommitted allows wired-OR logic to be 
performed in party-line applications. Output 
short-circuit protection is provided by an internal 
clamping network that turns on when the output 
voltage drops below approximately 1.5 V. All the 
inputs are In conventional TTL configuration and 
the gating can be used during power-up and 
power-down sequences to ensure that no noise 
is introduced to the line. 

The SN75123 is characterized for operation from 
0°C to 70°C. 


D1322, SEPTEMBER 1973-REVISED SEPTEMBER 1986 


D. J. OR IM PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


INPUTS 

OUTPUT 

A B C D E F 

Y 

H H H H X X 

H 

X X X X H H 

H 

All other input 

1 

combinations 

L. 


H = high level 
L = low level 
X = irrelevant 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 ana 
lEC Publication 617-12. 

logic diagram, each driver (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN75123 

DUAL LINE DRIVER 


schematic (each driver) 



Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1). 7 V 

Input voltage.. 5.5 V 

Output voltage.. 7 V 

Continuous total dissipation at {or below) 25 °C free-air temperature (see Note 2): 

D package. 950 mW 

J package. 1025 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range ... -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . . 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 
In the J package, SN75123 chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 


V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

High-level output current, Iqh 

-100 

mA 

Operating free-air temperature, T/\ 

0 70 

°C 
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SN75123 
DUAL LINE DRIVER 


electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 70 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = 5 V, 

l| = -12 mA 


-1.5 

V 

V(BR)I 

Input breakdown voltage 

Vcc = 5 V, 

l| = 10 mA 


5.5 

V 

VOH 

High-level output voltage 

Vcc = 5 V, 

V|H = 2 V, 

O 

o 

in 

CM 

II 

< 

h- 

3.11 


Iqh = ~ 59.3 mA, 

See Note 3, 

Ta = 0°c to 70°C 

2.9 


lOH 

High-level output current 

Vcc = 5 V, 

Ta = 25°C, 

V|H = 4.5 V, 

See Note 3 

VoH = 2 V, 

-100 

-250 

mA 

VOL 

Low-level output voltage 

V|L = 0.8 V, 

Iql = ~ 240 nk, See Note 3 

0.15 

V 

•O(off) 

Off-state output current 

Vcc = 0, 

Vo = 3 V 


40 

^A 

l|H 

High-level input current 

V| = 4.5 V 

40 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-0.1 

- 1.6 

mA 

los 

Short-circuit output current 

Vcc = 5 V, 

Ta = 25 °C 


-30 

mA 

ICCH 

Supply current, outputs high 

Vcc = 5.25 V, 
Outputs open 

All inputs at 2 V, 


28 

mA 

•CCL 

Supply current, outputs low 

Vcc = 5.25 V, 
Outputs open 

All inputs at 0.8 V, 

60 

mA 


tNot more than one output should be shorted at a time. 

NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the function 
table for the desired output. 


switching characteristics, VcC == 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Rl = 50 n. Cl = 15 pF, 

See Figure 1 

12 20 

ns 

tpHL Propagation delay time, high-to-low-level output 

12 20 

tpLH Propagation delay time, low-to-high-level output 

Rl = 50 Q, Cl = 100 pF, 

See Figure 1 

20 35 

ns 

tpHL Propagation delay time, high-to-low-level output 

15 25 


PARAMETER MEASUREMENT INFORMATION 


Vcc 



i 90% 90% + I 


tPLH-jt- 


|i-►t-tPHL 

J.-Vqh 


OUTPUT 


V - 

nf-I.SV 1-5V\ 


VoL 


TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zq 50 0; t^ = 200 ns, duty cycle = 50%. 
B. Cl Includes probe and jig capacitance. 


FIGURE 1. SN75123 SWITCHING TIMES 
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SN75123 

DUAL LINE DRIVER 


TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 


vs 



Vq—O utput Voltage —V 
FIGURI^ 2 


APPLICATION INFORMATION 


I-1 



FIGURE 3. UNBALANCED LINE COMMUNICATION USING '123 AND '124 
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I • Meets IBM System 360 Input/Output 
■ Interface Specifications 

I • Operates from Single 5-V Supply 

I • TTL Compatible 

• Built-In Input Threshold Hysteresis 

• High Speed . . . Typical Propagation Delay 
Time « 20 ns 

• Independent Channel Strobes 

• Input Gating Increases Application Flexibility 

• Designed for Use with Dual Line Driver 
SN75123 

• Designed to Be Interchangeable with 
Signetics N8T24 


description 

The SN75124 triple line receiver is specifically 
designed to meet the input/output interface 
specifications for IBM System 360. It is also 
compatible with standard TTL logic and supply 
voltage levels. 

The SN75124 has receiver inputs with built-in 
hysteresis to provide increased noise margin for 
single-ended systems. An open line will affect 
the receiver input as would a low-level input 
voltage and the receiver input can withstand a 
level of -0.15 V with power on or off. The other 
inputs are in TTL configuration. The S input must 
be high to enable the receiver input. Two of the 
line receivers have A and B inputs that. If both 
are high, will hold the output low. The third 
receiver has only an A input that, if high, will hold 
the output low. 

The SN75124 is characterized for operation from 
0°Cto70°C. 


SN75124 
TRIPLE LINE RECEIVER 


D1322, SEPTEMBER 1973-REVISED SEPTEMBER 1989 


D, J, OR ISI PACKAGE 
(TOP VIEW) 


1AC 

1 


D vcc 

1BC 

2 

15 

:is 

2R £ 

3 

14 

1 1R 

2S £ 

4 

13 

:iY 

2AC 

5 

12 

D 3A 

2B £ 

6 

11 

U 3S 

2Y £ 

7 

10 

] 3R 

GND £ 

8 

9 

H 3Y 


logic symbol 



1Y 


2Y 


3Y 


fjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

A 

B* 

R 

s 

H 

H 

X 

X 

L 

X 

X 

L 

H 

L 

L 

X 

H 

X 

H 

L 

X 

X 

L 

H 

X 

L 

H 

X 

H 

X 

L 

X 

L 

H 

input and last 

two 

lines of the 


function table are applicable to 
receivers 1 and 2 only. 


AVAILABLE OPTIONS 


ta 

PACKAGE 1 

SMALL OUTLINE 

(D) 

CERAMIC DIP 

(J) 

PLASTIC DIP 

(N) 

o°c 

to 

70 °C 

SN75124D 

SN75124J 

SN75124N 


The D package is available taped and reeled. Add the suffix R to the 
device type (i.e., SN75124DR). 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of ail parameters. 


— ^ Copyright © 1989, Texas Instruments Incorporated 
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SN75124 
TRIPLE LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage: R input with Vcc applied. 7 V 

R input with Vcc applied.. 6 V 

A, B, or S input . 5.5 V 

Output voltage. 7 V 

Output current. ±100 mA 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta 25°C 

Ta “ 70°c 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

High-level input voltage, V||-| 

A, B, or S 

2 

V 

R 

1.7 

Low-level input voltage, V|l 

A, B, or S 

0.8 

v 

R 

0.7 

High-level output current, Iqh 

-800 

HA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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SN75124 

TRIPLE LINE RECEIVER 


electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°G to 70 °C (unless otherwise noted) 


PARAMETER 

TEST COIMDITIOIMS 

MIN 

TYP MAX 

UNIT 

Vhvs 

Hysteresis (Vj+ -Vj_) 

R 

Vcc = 5 V, 

O 

lO 

CM 

II 

< 

1- 

0.2 

0.5 

V 

V|K 

Input clamp voltage 

A,B, or S 

Vcc = 5 V, 

ll = -12 mA 

-1.5 

V 

V(BR)I 

Input breakdown 
voltage 

A,B, or S 

Vcc = 5 V, 

l| = 10 mA 

5.5 

V 

VOH 

High-level output voltage 


V|H = V|H min, 
Iqh = - 800 fiA, 

V|L = V|L max. 

See Note 2 

2.6 

V 

VOL 

Low-level output voltage 


V|H = V|H min, 
Iql = 16 mA, 

V|L = V|L max. 

See Note 2 

0.4 

V 

l| 

Input current at 

R 

V, = 7 V 

5 

mA 

maximum input voltage 

V| = 6 V, 

< 

o 

o 

II 

o 

5 

l|H 

High-level input current 

A,B, or S 

V| = 4.5 V 

, 40 

^A 

R 

V| = 3.11 V 

1.70 

l|L 

Low-level input current 

A,B, or S 

V| = 0.4 V, 

V|R = 0.8 V 

-0.1 

-1.6 

mA 

'os 

Short-circuit output current 

t 

Vcc = 5 V, 

Ta = 25°C 

-50 

-100 

mA 

•cc 

Supply current 


All inputs = 0.8 V 

72 



All inputs = 2 V 

100 



^Typical value is at Vcc = 5 V, = 25 °C. 

*Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

NOTE 2: The output voltage and current limits are characterized for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 


switching characteristics, VcC * 5 V, Ta = 25 °C 


PARAMETER | 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output from R input 

See Figure 1 

20 

30 


—I 

X 

Q. 

Propagation delay time, high-to-low-level output from R input 

20 

30 

ns 


PARAMETER MEASUREMENT INFORMATION 


Vcc 2.6 V 




NOTES: A. The pulse generator has the following characteristics: 
B. Cl includes probe and jig capacitance. 


50 0, PRR < 5 MHz, duty cycle = 50%. 


FIGURE 1. SN75124 SWITCHING TIMES 
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SN75124 
TRIPLE LINE RECEIVER 


TYPICAL CHARACTERISTICS 


4.0 

3.5 


05 

2 2.5 
o 
> 

3 2.0 

a 

O 1-5 

I 

O 1.0 

0.5 
0 

0 0.20.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
V| —Input Voltage —V 

FIGURE 2 


OUTPUT VOLTAGE 
vs 

RECEIVER INPUT VOLTAGE 


I I I - 

Vcc = 5 V 







T/ 


25° 

C 






























V- 

r- ^ 

r 


.Vt 

+ 

































TYPICAL APPLICATION DATA 



FIGURE 3. UNBALANCED LINE COMMUNICATION USING SN75123 AND SN75124 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-413 











2-414 



r ® Meets IBM 360/370 I/O Specification 
• Input Resistance . . . 7 kO to 20 
• Output Compatible with TTL 
• Schottky-Clamped Transistors 
• Operates from Single 5-V Supply 
• High Speed . . . Low Propagation Delay 

• Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 

• Seven Channels in One 16-Pin Package 

• Standard Vcq and Ground Positioning on 
SN75127 

description 

The SN75125 and SN75127 are monolithic 
seven-channel line receivers designed to satisfy 
the requirements of the IBM System 360/370 
input/output interface specifications. Special 
low-power design and Schottky-clamped 
transistors allow for low supply-current 
requirements while maintaining fast switching 
speeds and high-current TTL outputs. 

The SN75125 and SN75127 are characterized 
for operation from 0°C to 70°C. 


SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

D2239, JANUARY 1977-REVISED SEPTEMBER 1986 

SN75125 . . . D, J, OR IM PACKAGE 
(TOP VIEW) 


iaC 

77 


H 1Y 

2AC 

2 

15 

H vcc 

3A C 

3 

14 

H 3Y 

4A C 

4 

13 

3 4Y 

5A d 

5 

12 

1 5Y 

6A C 

6 

11 

J 6Y 

7A C 

7 

10 

: 7Y 

GND C 

8 

9 

J 2Y 


SN75127 . . . D, J, OR N PACKAGE 
(TOP VIEW) 


iaD 


Jl6 

3 Vcc 

2AC 

2 

15 

3 1Y 

3A C 

3 

14 

H 2Y 

4A C 

4 

13 

3 3Y 

5A C 

5 

12 

3 4Y 

6A C 

6 

11 

3 5Y 

7AE 

7 

10 

3 6Y 

GND C 

8 

9 

g 7Y 


logic symbols'^ 


SN75125 SIVI75127 



^ These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publicaiton 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclune testing of ail parameters. 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


schematic (each receiver) 


COMMON CIRCUITRY 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage range: SN75125 . -0.15 V to 7 V 

SN75127 . -2Vto7V 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75125 and SN75127 chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta :£ 25 «C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70®C 
POWER RATING 

D 

950 mW 

7.6 mW/®C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.5 5 5.5 

V 

High-level input voltage, Vih 

1.7 

V 

Low-level input voltage, V|i_ 

0.7 

V 

High-level output current, Iqh 

-0.4 

mA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

'^OH High-level output voltage 

Vcc “ 4.5 V, V||_ = 0.7 V, Iqh = -0.4 mA 

2.4 3.1 

V 

Vql Low-level output voltage 

Vcc = 4.5 V, V|H = 1.7 V, Iql = 16 mA 

0.4 0.5 

V 

l|H High-level input current 

Vcc = 5.5 V, V| = 3.11 V 

0.3 0.42 

mA 

l||_ Low-level input current 

Vcc = 5.5 V, V| = 0.15 V 

30 

liA 

•os Short-circuit output current^^ 

Vcc = 5.5 V, Vq = 0 

o 

CD 

1 

00 

1 

mA 

rj Input resistance 

Vcc == 4.5 V, 0 V, or open, 

AV| = 0.15 V to 4.15 V 

7 20 

kfi 

Ice Supply current 

Vcc “ 5.5 V, Iqh = -0.4 mA, 

All inputs at 0.7 V 

15 25 

mA 

Vcc = 5.5 V, Iql = 16 mA, 

All inputs at 4 V 

28 47 

mA 


'•'All typical values are at = 5 V, = 25 °C. 

^Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Rl = 400 n. Cl = 50 pF, 

See Figure 1 

7 14 25 

ns 

tpHL Propagation delay time, high-to-low-level output 

10 18 30 

ns 

Ratio of propagation delay times 

tPHL 

0.5 0.8 1.3 


tjLi-i Transition time, low-to-high-level output 

1 7 12 

ns 

tjHL Transition time, high-to-low-level output 

1 3 12 

ns 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vcc 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zq «= 50 Q, PRR < 5 MHz. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 1 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 


Ta = 25°c 
Ta = 0°C — 


Vcc = 5 V 
No Load 

_^^_L 


1- 

^ = 

70° 

C 
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V| —Input Voltage —V 
FIGURE 2 

INPUT CURRENT 
vs 

INPUT VOLTAGE 


Vcc 

= 5 V 




/ 

/ 


No Load 
Ta = 25 

°c 



/ 

/ 








/ 

/ 








/ 

/ 








/ 

/ 








/ 









/ 
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12 3 4 

V| —Input Voltage —V 
FIGURE 4 


V| —Input Voltage —V 
FIGURE 3 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 


O 0.3 


< < 

II o 

CJl II 

< 

< 



Ta = 2 

5°C 




















5 10 15 

Iq —Output Current—mA 
FIGURE 5 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 


vs 



0 1 2 3 4 5 6 


Vcc~ Supply Voltage—V 
FIGURE 6 
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SN75126 
QUADRUPLE LINE DRIVER 


D3405, FEBRUARY 1990 


• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also See 
SN55ALS126 and SN75ALS126) 

• Minimum Output Voltage of 3.11 V at 
•oh = -60 mA 

• Fault-Flag Circuit Output Signals Driver Output 
Fault 

• Fault-Detection Current-Limit Circuit Minimizes 
Power Dissipation During a Fault Condition 

• Dual Common Enable 

• Individual Fault Flags 

• Designed to Replace the MC3481 

description 

The SN75126 quadruple line driver is designed 
to meet the IBM 360/370 I/O specification 
GA22-6974-3. The output voltage is 3.11 V 
minimum (at Iqh = -59.3 mA) over the 
recommended ranges of supply voltage (4.5 V 
to 5.95 V) and temperature. Driver outputs use 
a fault-detection current-limit circuit to allow 
high drive current but still minimize power 
dissipation when the output is shorted to ground. 

The SN75126 is compatible with standard TTL 
logic and supply voltages. 

Fault-flag circuitry is designed to sense and 
signal a line short on any Y line. Upon detecting 
an output fault condition, the fault-flag circuit 
forces the driver output into a low state and 
signals a fault condition by causing the fault-flag 
output to go low. 

The SN75126 can drive a 50-1] load as required in the IBM GA22-6974-3 specification or a 90-1] load as 
used in many I/O systems. Optimum performance can be achieved when the device is used with either 
the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75126 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

G A 

Y F 

L X 

H H 

H H 

L H 

H H 

S L 


H = high level, L = low level, 
X = irrelevant, S = shorted 
to ground 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-42 1 





SN75126 

QUADRUPLE LINE DRIVER 
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SN75126 
QUADRUPLE LINE DRIVER 


absolute nnaximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc. 7 V 

Input voltage . 7 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70 ®c 
POWER RATING 

D 

950 mW 

7.6 mW/oC 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.5 5 5.95 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, Vn_ 

0.8 

V 

High-level output current, Iqh 

-59.3 

mA 

Operating free-air temperature, Ta 

0 70 
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SIV75126 

QUADRUPLE LINE DRIVER 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

V|K 

Input clamp voltage 

A,G 

Vcc 

= 4.5 V, 

l| = -18 mA 


-1.5 

V 


High-level output 
voltage 

Y 

Vcc 

= 4.5 V, 

*OH = “ 59-3 mA, 

V|H = 2 V 

3.11 


VOH 

Y 

Vcc 

= 5.25 V, 

Iqh = mA, 

V|H = 2 V 

3.9 

V 


F 

Vcc 

= 4.5 V, 

IqH = -400 ixA, 

V|H = 2 V 

2.5 




Y 

Vcc 

= 5.5 V. 

Iql = -240 nA, 

V|L = 0.8 V 

0.15 


VOL 

Low-level output 

Y 

Vcc 

= 5.95 V, 

Iql - rnA, 

V|L = 0.8 V 

0.15 


voltage 

F 

Vcc 

V|H 

= 4.5 V, 

= 2 V 

Iql = 8 rnA, 

Y at 0 V, 

0.5 


'O(off) 

Off-state output 

Y 

Vcc 

= 4.5 V, 

V| = 0, 

Vo = 3.11 V 

100 

^A 

current 

Y 

Vcc 

= 0, 

V| = 0, 

Vo = 3.11 V 

200 

l| 

Input current 

A 

Vcc 

= 4.5 V, 

V, = 5.5 V 


100 

(xA 

G 


200 

l|H 

High-level input 

A 

Vcc 

= 4.5 V, 

V| = 2.7 y 


20 

^A 

current 

G 


40 

l|L 

Low-level input 

A 

. Vcc 

= 5.95 V, 

V| = 0.4 V 


-250 

/^A 

current 

G 


-500 



Y 

Vcc 

= 5.5 V, 

o 

II 

o 

> 

V|H = 2.7 V 

-5 


'os 

Short-circuit output 

F 

Vcc 

= 5.5 V, 

< 

o 

II 

o 


-15 

-100 

mA 

current 

Y 

Vcc 

= 5.95 V, 

< 

o 

II 

p 

V,H = 2.7 V 

-5 



F 

Vcc 

= 5.95 V, 

< 

o 

II 

o 


-15 

-110 


•CCH 

Supply current, 


Vcc 

= 5.5 V, 

No load. 

V|H = 2 V 

70 

mA 

all outputs high 


Vcc 

= 5.95 V, 

No load. 

V|H = 2 V 

80 

ICCL 

Supply current. 


Vcc 

= 5.5 V, 

No load. 

V|L = 0.8 V 

55 

mA 

Y outputs low 


Vcc 

= 5.95 V, 

No load. 

ViL = 0.8 V 

70 


switching characteristics at Ta = 25 °C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpL H 

low-to-high-level output 

A 

Y 

Vcc = 4.5 V to 5.5 V, 

Rl_ = 50 0, Cl = 50 pF, 

VH(ref) = 3-11 V, 

See Figures 1 and 2 

40 

ns 

Propagation delay time, 
high-to-low-level output 

37 

ns 

tpLH Ratio of propagation 

tpHL delay times 

0.3 3 


Propagation delay time, 
low-to-high-level output 

A 

Y 

Vcc = 5.25 V to 5.95 V, 

Rl = 90 0, Cl = 50 pF, 

VH(ref) = 3.9 V 

See Figures 1 and 2 

45 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

45 

ns 

Propagation delay time, 

tpL H 

low-to-high-level output 

A 

F 

Vcc = 5 V, Rl = 2 kfi. 

Cl = 15 pF, 

See Figures 1 and 2 

_1 

60 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

100 

ns 
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SN75126 
QUADRUPLE LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


tr —^ 

i I >1 



NORMAL 

OPERATION 


DRIVER 

SHORT 

CIRCUIT 

OPERATION 


NOTE: The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t^ 6 ns, 
tf < 6 ns, Zout ~ 50 fi. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 


Y OUTPUT 



Cl - 50 pF 
(See Note A) 


1 


CLOSE FOR 
TESTING F 


NOTE A: Cl includes probe and stray capacitance. 


5 V 


F OUTPUT 



FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


• Meets IBM 360/370 I/O Specification 

• Input Resistance . . . 7 to 20 kQ 

• Output Compatible With TTL 

• Schottky-Ciamped Transistors 

• Operates From a Single 5-Volt Supply 

• High Speed . . . Low Propagation Delay 

• Ratio Specification . . . tpLH/tJHL 

• Common Strobe for Each Group of Four 
Receivers 

• SN75128 . . . Active-High Strobes 
SN75129 . . . Active-Low Strobes 


D2305, JANUARY 1977^REVISED SEPTEMBER 1986 


DW, J, OR N PACKAGE 
(TOP VIEW) 



*S and S for SN75128 and SN75129, respectively 


description 

The SN75128 and SN75129 are eight-channel line receivers designed to satisfy the requirements of the 
input-output interface specification for IBM 360/370. Both devices feature common strobes for each group 
of four devices. The SN75128 has active-high strobes; the SN75129 has active-low strobes. Special low- 
power design and Schottky-diode-clamped transistors allow low supply-current requirements while 
maintaining fast switching speeds and high-current TTL outputs. 

The SN75128 and SN75129 are characterized for operation from 0°C to 70°C. 

logic symbols'!' 


SN75128 SN75129 



These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


I*, Copyright © 1986, Texas Instruments Incorporated 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


logic diagrams (positive logic) 


SN75128 SN75129 




schematic (each driver) 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

A input voltage range. -0.1 5 V to 7 V 

Strobe input voltage. 7 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

NOTE 1: All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°c 

POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25‘’C 

Ta - 70°c 
POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

720 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.5 5 , 5.5 

V 

High-level input voltage, V|h 

A 

1.7 

v 

S 

2 

Low-level input voltage, V|l 

A 

0.7 

v 

S 

0.7 

High-level output current, Iqh 

-0.4 

mA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, Ta 

0 70 

''C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP+ MAX 

UNIT 

VqH High-level output voltage 

Vcc = 4.5 v, V|L = 0.7 V, Iqh = “0.4 mA 

2.4 3.1 

V 

Vql Low-level output voltage 

Vcc = 4.5 V, V|H = 1.7 V, Iql = 16 mA 

0.4 0.5 

V 

V|K Input clamp voltage 

S 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

V 

l|H High-level input current 

A 

Vcc = 5.5 V, V| = 3.11 V 

0.3 0.42 

mA 

S 

Vcc = 5.5 V, V| = 2.7 V 

20 

/iA 

l|L Low-level input current 

A 

Vcc = 5.5 V, V| = 0.15 V 

30 

HA 

S 

Vcc = 5.5 V, V( = 0.4 V 

-0.4 

mA 

•os Short-circuit output current^ 


Vcc = 5.5 V, Vq = 0 

-18 -60 

mA 

rj Input resistance 

Vcc = 4.5 V, 0, or open; AV| = 0.15 V to 4.15 V 

o 

CM 

kfl 

Ice Supply current 

SN75128 

Vcc = 5.5 V, Strobe at 2.4 V, All A inputs at 0.7 V 

19 31 

mA 

SN75129 

Vcc = 5.5 V, Strobe at 0.4 V, All A inputs at 0.7 V 

19 31 

SN75128 

Vcc = 5.5 V, Strobe at 2.4 V, All A inputs at 4 V 

32 53 

SN75129 

Vcc 5.5 V, Strobe at 0.4 V, All A inputs at 4 V 

32 53 


‘•’All typical values are at Vcc = 5 V, T^ = 25 °C. 

^Not more than one output should be shorted at a time. 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 


switching characteristics, Vcc * 5 V, Ta * 25 °C 






SN75128 

SN75129 

UNIT 




1 to 1 wt/MlL/l 1 IwiVo 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

tPLH 

Propagation delay time, low-to-high-level output 



7 

14 

25 

7 

14 

25 

ns 

IPHL 

Propagation delay time, high-to-low-level output 



10 

18 

30 

10 

18 

30 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

s 

Rl = 400 Q, 

Cl = 50 pF, 
See Figure 1 


26 

40 


20 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 



22 

35 


16 

30 

ns 

IPLH 

IPHL 

Ratio of propagation delay times 

A 

0.5 

0.8 

1.3 

0.5 

0.8 

1.3 


tTLH 

Transition time, low-to-high-level output 



1 

7 

12 

1 

7 

12 

ns 

ITHL 

Transition time, high-to-low-level output 



1 

3 

12 

1 

3 

12 

ns 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT Vcc 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: 


A. Input pulses are supplied by a generator having the following characteristics: Zq = 50 fi, PRR < 5 MHz. 

B. Includes probe and jig capacitance. 

C. All diodes are TN3064 or equivalent. 

D. The strobe inputs of SN75129 are in-phase with the output. 

Vrefi = 0-7 V and Vref2 = 1.7 V for testing data (A) inputs, V^efl = Vref2 = 1.3 V for strobe inputs. 


FIGURE 1 
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SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 
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SN75130 
QUADRUPLE LINE DRIVER 

D3406, FEBRUARY 1990 


• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SIM75ALS130) 

• Minimum Output Voltage of 3.11 V at 
lOH = -60 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current-Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 

• Common Enable and Common Fault Flag function table 

• Designed to Be an Improved Replacement 
for the MC3485 

description 

The SN75130 quadruple line driver is designed 
to meet the IBM 360/370 I/O specification 
GA22-6974-3. The output voltage is 3.11 V 
minimum (at Iqh = -59.3 mA) over the 
recommended ranges of supply voltage (4.5 V 
to 5.5 V) and temperature (0°C to 70 °C). Driver 
outputs use a fault-detection current-limit circuit 
to allow high drive current but still minimize 
power dissipation when the output is shorted to 
ground. The SN75130 is compatible with 
standard TTL logic and supply voltages. 

Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the driver output into the off (low) state and signals a fault 
condition by causing the fault-flag output to go low. 

The SN75130 can drive a 50-12 load as required in the IBM GA22-6974-3 specification or a 90-12 load as 
used in many I/O systems. Optimum performance can be achieved when the device is used with either 
the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75130 is characterized for operation from 0°C to 70°C. 


INPUTS 

OUTPUTS 1 


A 

Y 

F 

W 

L 

X 

L 

H 

H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

S 

L 

H 


H = high level, L = low level, 

X = irrelevant, S = shorted to 
ground 

^G and F are common to the four 
drivers. If any of the four Y 
outputs is shorted, the Fault-Flag 
will respond. 


D, J, OR N PACKAGE 
(TOP VIEW) 


1YC 


H vcc 

iw C 

2 15 

H 4Y 

1A C 

3 14 

H 4W 

gC 

4 13 

H 4A 

2AC 

5 12 

:f 

2W C 

6 11 

U 3A 

2Y C 

7 10 

3 3W 

GND C 

8 9 

3 3Y 



IMPACT is a trademark of Texas Instruments Incorporated 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN7S130 

QUADRUPLE LINE DRIVER 
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SN75130 

QUADRUPLE LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage ... 7 V 

Continuous total dissipation at (or below): D package. 950 mW 

J package. 1025 mW 

N package . ... 1150 mW 

Operating free-air temperature range, Ta ... 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . . . 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package .. 300 °C 


NOTE 1: For operation above 15 °C free-air temperature, derate D package to 608 mW at 70 °C at the rate of 7.6 mW/°C, the J package 
to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.5 5 5.95 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

High-level output current, Iqh 

-59.3 

mA 

Operating free-air temperature, Ta 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

V|K 

Input clamp voltage 

A,G 

l| = -18 mA 

-1.5 

V 



Y 

Vcc = 

4.5 V, 

Iqh = -59.3 mA, 

V|H = 2 V 

3.11 


VOH 

High-level output voltage 

Y 

Vcc = 

5.25 V, 

lOH - -41 mA, 

V|H = 2 V 

3.9 

V 



W 

Vcc = 

4.5 V, 

Iqh — —400 juA, 

V|H = 2 V 

2.5 




Y 

Vcc = 

5.5 V, 

Iql = ■“ 240 fiA, 

V|L = 0.8 V 

0.15 


VOL 

Low-level output voltage 

Y 

Vcc = 

5.95 V, 

lOL = ~ 

V|L = 0.8 V 

0.15 


F 

Vcc = 

4.5 V, 

lOL = 8 mA, 

Y at 0 V 

0.5 




W 

Vcc = 

4.5 V, 

lOL = 8 


0.5 


•O(off) 

Off-state output current 

Y 

Vcc = 

4.5 V, 

V|L = 0, 

Vo = 3.11 V 

100 

fiA 

Y 

Vcc = 

0, 

V|L = 0, 

Vo = 3.11 V 

200 

■oh 

High-level output current 

F 

Vcc = 

5.95 V, 

Vqh = 5.95 V 


100 

fiA 

l| 

Input current 

A 

Vcc = 

4.5 V, 

V|H = 5.5 V 


100 

liA 

G 


400 

ON 


A 


4.5 V, 

V,H = 2.7 V 


20 

mmi 

mm 


80 

■ 


A 

Vcc = 

5.95 V, 

V|L = 0,4 V 


250 

fiA 

G 


-1000 



Y 

Vcc = 

5.5 V, 

< 

O 

o 


-5 


•os 

Short-circuit output 

W 


-15 

-100 

mA 

Y 

Vcc = 

5.95 V, 

> 

o 

11 

o 

> 


_zU 



W 


-15 

-110 


'CCH 

Supply current, all 


Vcc = 

5.5 V, 

V| = 2 V 


75 

mA 

outputs,high 


Vcc = 

5.95 V, 

V| = 2 V 


85 

ICCL 

Supply current. 


Vcc = 

5.5 V, 

V| = 0.8 V 


55 


Y outputs low 


Vcc = 

5.95 V, 

V| = 0.8 V 


70 
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SN75130 
QUADRUPLE LINE DRIVER 


switching characteristics over recommended operating free-air temperature range 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

^*^*“*^ low-to-high-level output 

A 

Y 

Vcc = 4.5 V to 5.5 V, 

R|_ = 50 Q, Cl = 50 pF, 

VH(ref) = V, Input f = 1 MHz, 

See Figures 1 and 2 

40 

hs 

Propagation delay time, 

tpHL 

high-to-low'level output 

37 

ns 

tpLH Ratio of propagation 

tpHL delay times 

0.3 3 


Propagation delay time, 

tpL H 

low-to-high-level output 

A 

Y 

Vcc = 5.25 V to 5.95 V, 

Rl = 90 0, Cl = 50 pF, 

VH(ref) = 3-9 V, Input f = 5 MHz, 

See Figures 1 and 2 

45 

ns 

Propagation delay time, 

^*^*^*‘ high-to-low-level output 

45 

ns 

Propagation delay time, 
low-to-high-level output 

A 

W 

Vcc = 5 V, Rl = 2 kO, 

Cl = 15 pF, 

See Figures 1 and 2 

45 

ns 

Propagation delay time, 
high-to-low-level output 

28 

ns 

Propagation delay time, 

tpL H 

low-to-high-level output 

A 

F 

Vcc = 5 V, Rl = 2 kO, 

Cl = 1 5 pF, 

See Figures 1 and 2 

60 

ns 

Propagation delay time, 
high-to-low-level output 

100 

ns 


PARAMETER MEASUREMENT INFORMATION 



NORMAL 

OPERATION 


DRIVER 

SHORT 

CIRCUIT 

OPERATION 


NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t^ < 6 ns, 
tf < 6 ns, Zout - 50 0. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 
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SN7S130 

QUADRUPLE LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


5 V 




CLOSE FOR 
TESTING F 


Cl = 15 pF 
(See Note A) 


NOTE A; Cl includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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■ • P-N-P Inputs for Minimal Input Loading 
I (200 fiA Maximum) 

I # High-Speed Schottky Circuitry 

I • 3-State Outputs for Driver and Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• Driver Has 40-mA Current Sink Capability 

• Designed to Be Functionally Interchangeable 
with Signetics N8T26, also Called 8T26 

description 

The SN75136 is a quadruple transceiver utilizing 
Schottky-diode-clamped transistors. Both the 
driver and receiver have 3-state outputs. With 
p-n-p inputs, the input loading is 
reduced to a maximum input current of 

200 iiA. 

The SN75136 is characterized for operation from 
0°C to 70°C. 

FUNCTION TABLE (DRIVER) 


INPUTS 1 

OUTPUT 

D 

DE 

B 

L 

H 

H 

H 

H 

L 

X 

L 

Z 


FUNCTION TABLE (RECEIVER) 


INPUTS 

OUTPUT 

B 

RE 

R 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


H = high level 
L = low level 
X = irrelevant 
Z = high impedance 


SN75136 

QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D2291, JANUARY 1977-REVISED SEPTEMBER 1986 


D. J, OR N PACKAGE 
(TOP VIEW) 




logic diagram (positive logic) 



PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN75136 

QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


schematics of inputs and outputs 



TYPICAL OF ALL OUTPUTS 

Vcc 



OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

. Storage temperature range . -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package.. 260 °C 

NOTE 1: Voltage values are with respect to network ground termmal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta “ 25 °C 

Ta = 70°c 
POWER RATING 

D 

950 mW 

7.6 mW/^C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

P 

p 

D 

m 

^1 

ml 

2 

V 

Low-level input voltage, V||_ 

B, D, DE, RE 

0.85 

V 

High-level output current, Iqh 

Driver, B 

-10 

mA 

Receiver, R 

-2 

Low-level output current, Iql 

Driver, B 

40 


Receiver, R 

16 

Operating free-air temperature, Ta 

0 70 

■m 


, Texas ^ 
Instruments 


2-440 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 















SN75136 

QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature and supply voltage range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

V|K Input clamp voltage 

B,D,DE,RE 

l| = -5 mA 

-1 

V 

Vqh High-level output voltage 

B 

V|H = 2 V, V|L = 0.85 V, Iqh = "10 mA 

2.6 3.1 

V 

R 

V|L = 0.85 V, Iqh = -2 mA 

2.6 3.1 

Vql Low-level output voltage 

B 

V|H = 2 V, Iql = 40 mA 

0.5 

V 

R 

V|H = 2 V, V|L = 0.85 V, Iql = 16 mA 

0.5 

Off-state (high-impedance 
state) output current 

B,R 

DE at 0.85 V, ^ at 2 V, Vq = 2.6 V 

100 

mA 

R 

^ at 2 V, Vq = 0.5 V 

-100 

l|H High-level input current 

D,DE,^ 

V| = 5.25 V 

25 

fiA 

l|L Low-level input current 

B,D,DE,^ 

V| = 0.4 V 

-200 

IxA 

± 

B 

Vec = 5.25 V 

- 50 -150 

mA 

l ^^2 Shor"t“Circui'L output curront 

R 

-30 -75 

Ice Supply current 

Vec = 5.25 V, No load 

87 

mA 


switching characteristics, VcC = 5 V, Ta = 25°C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

B 

R 

Cl = 30 pF, See Figure 1 

8 

18 


tPHL 

Propagation delay time, high-to-low-level output 


7 

14 


tPLH 

Propagation delay time, low-to-high-level output 

D 

B 

Cl = 300 pF,See Figure 2 

1 1 

20 


tPHL 

Propagation delay time, high-to-low-level output 


16 

24 


fPLZ 

Output disable time from low level 

W 

R 

Cl = 30 pF, See Figure 3 

16 

24 

ns 

tpZL 

Output enable time to low level 


15 

30 

tPLZ 

Output disable time from low level 

DE 

B 

Cl = 300 pF,See Figure 4 

9 

24 


fPZL 

Output enable time to low level 

31 

38 



^All typical values are at = 25 °C and Vqc = 5 V. 

^Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 
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SN75136 

QUADRUPLE BUS TRANSCEIVER 
WITH 3 STATE OUTPUTS 






















SN75136 

QUADRUPLE BUS TRANSCEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 

2.6 V Vcc 




FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES 




FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR < 5 MHz, duty cycle = 50%, Zq 

B. All inputs and outputs now shown are open. 

C. Cl includes probe and jig capacitance. 

D. All diodes are 1N916 or 1N3064. 


50 Q. 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


Single 5-V Supply 

• ±100 mV Sensitivity 

• For Application As: 

Single-Ended Line Receiver 
Gated Oscillator 
Level Comparator 

• Adjustable Reference Voltage 

• TTL Outputs 

• TTL-CompatIble Strobe 

• Designed for Party-Line 
(Data-Bus) Applications 

• Common Reference Pin 

• Common Strobe 

• '141 Has Diode-Protected 
input Stage for Power-Off 
Condition 

description 

Each of these devices consists of a dual 
single-ended line receiver with TTL-compatible 
strobes and outputs. The reference voltage 
(switching threshold) Is applied externally and 
can be adjusted from 1.5 V to 3.5 V, 
making it possible to optimize noise immunity for 
a given system design. Due to their low input 
current (less than 100 nA), they are ideally suited 
for party-line (bus-organized) systems. 

The '140 has a common reference voltage pin 
and a common strobe. The '141 is the same as 
the '140 except that the input stage Is diode 
protected. 

The SN75140 and SN75141 are characterized 
for operation from 0°C to 70°C. 


D2155, JANUARY 1977-REVISED OCTOBER 1986 


D. JG. OR P PACKAGE 
(TOP VIEW) 

louT^TTTTh vcc 

COMSTRB C 2 7 I] 20UT 

1LINE|l3 6 H COMREF 

GND H 4 5 ] 2LINE 

logic symbol 

COMSTRB 

ILINE 
COMREF 
2UNE 

^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 

COMSTRB 
ILINE 
COMREF 

2LINE 




FUNCTION TABLE 

(EACH RECEIVER) 

LINE INPUT 

STROBE 

OUTPUT 

< Vref - 100 mV 

L 

H 

> Vref + 100 mV 

X 

L 

X 

H ' 

L 


H = high level, L = low level, X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


schematic (each receiver) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).. 7 V 

Reference input voltage, Vref. 5.5 V 

Line input voltage range with respect.to ground. -2 V to 5.5 V 

Line input voltage with respect to Vref. ±5V 

Strobe input voltage.... 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range.. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 


NOTE 1: Unless otherwise specified, voltage values are with respect to network terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta “ 70 ®C 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

JG 

1050 mW 

, 8.4 mW/°C 

672 mW 

P 

1000 mW 

8.0 mW/oC 

640 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, \/qq 

4.5 5 

5.5 

V 

Reference input voltage, V^ef 

1.5 

3.5 

V 

High-level line input voltage, V|h(L) 

Vref+ 0.1 

< 

o 

o 

1 

v 

Low-level line input voltage, V|l(|_) 

0 

Vref-0.1 

V 

High-level strobe input voltage, V|H(S) 

2 

5.5 

V 

Low-level strobe input voltage, V||_(S) 

0 

0.8 

v 
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SN75140, SN7S141 
DUAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, Vcc = 5V ± 10%, 
Vref - 1.5 V to 3.5 V (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP+ MAX 

UNIT 

V|K(S) Strobe input clamp voltage 

l|(S) = - 12 mA 

-1.5 

V 

^OH High-level output voltage 

V|L(L) = Vref " 100 mV, V|l(S) = 0.8 V, 

IQH -400 iiA 

2.4 

V 

Vql Low-level output voltage 

V|H(L) = Vref + 100 mV, V|l(S) = 0.8 V, 
Iql =16 mA 

0.4 

V 

V|L(L) = Vref " 100 mV, V|H{S) = 2 V, 

Iql = 16 mA 

0.4 

Strobe input current 
l|(S) at maximum 

input voltage 

Strobe 

V|(S) = 5.5 V 

1 

mA 

Com strb 

2 

High-level 

l|H 

input current 

Strobe 

V|(S) = 2.4 V 

40 

^A 

Com strb 

80 

Line input 

V|{L) = 3.5 V, Vref = 1-5 V 

35 100 

Reference 

V|(L) = 0, Vref = 3.5 V 

35 100 

Com ref 

70 200 

Low-level 

l|L 

input current 

Strobe 

V|(S) = 0.4 V 

-1.6 

mA 

Com strb 

-3.2 

Line input 

V|(L) = 0, Vref = 1-5V 

-10 

ImA 

Reference 

V|(L) = 1.5 V, Vref = 0 

-10 

Com ref 

-20 

IqS Short-circuit output current^ 

Vcc = 5.5 V 

-18 -55 

mA 

ICCH Supply current, output high 

V|(S) = 0, V|(L) = Vref “ 100 mV 

o 

CO 

00 

mA 

^CCL Supply current, output low 

V|(S) = 0, V|(L) = Vref + 100 mV 

20 35 

mA 


^All typical values are at Vqq = 5 V, T/!i^ = 25 °C. 
*Only one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Vref = 2.5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, low-to- 
1pLH(L) high-level output from line input 

Cl = 1 5 pF, Rl = 400 0, See Figure 1 

22 35 

ns 

Propagation delay time, high-to- 

tpHLIL) 

low-level output from line input 

22 30 

Propagation delay time, low-to- 
1PLH(S) high-level output from strobe input 

12 22 

ns 

Propagation delay time, high-to- 
lPHL(S) low-level output from strobe input 

8 15 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



2.5 V Vcc OUTPUT 



NOTES: 


A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle <50%. Zq = 50 Q. 

B. Unused strobes are to be grounded. 

C. C|_ includes probe and jig capacitance. 

D. All diodes are 1N3064. 


FIGURE 1 


TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 


> 

I 

0) 

O) 

(0 

o 

> 

3 

a 

3 

O 

I 

o 

> 


vs 

LINE INPUT VOLTAGE 








Vc 

;C = 5 V 
ef = 2.5 V - 

S) = 0 







Vr 

V| 







'4 


V. 


























































0 1 2 3 4 5 

V|{L) —Line Input Voltage—V 


FIGURE 2 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


line receiver 


STROBE 



high fan-out from standard TTL gate 



"•■Although most Series 54/74 circuits have a 2.4-V output at 400 [lA, they are typically capable of maintaining a 2.4-V output level under 
a load of 7.5 mA. 

dual bus transceiver , 



Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference voltage 
feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver (SN75453B driver and 
SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin package and only one power 
supply is required (-t-5 V). Data In and Data Out terminals are TTL compatible. 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 


Schmitt trigger 



EXAMPLES OF TRANSFER CHARACTERISTICS 


> 


o 

> 


3 

a 

3 


O 


o 

> 



> 

I 


a> 

O) 


o 

> 


O 

I 

o 

> 



0 0.5 1 1.5 2 2.5 3 


V| —Input Voltage —V 


V| —Input Voltage —V 


Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to standard TTL 
signals with this Schmitt trigger circuit. R1, Rp, and Rj may be adjusted for the desired hysteresis and trigger levels. 
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SN75140, SN75141 
DUAL LINE RECEIVERS 


APPLICATION INFORMATION 

gated oscillator 


Vcc STROBE 



OSCILLATOR FREQUENCY 
vs 


RC TIME CONSTANT 



RC Time Constant—/iS 
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SN75146 

DUAL DIFFERENTIAL LINE RECEIVER 


I • Meets EIA Standards RS-422-A and 

I RS-423<A 

I • Meets EIA Standards RS-232 and 

I CCITT V.28 with External Components 

I • Meets Federal Standards 1020 and 1030 

• Built-in 5-MHz Low-Pass Filter 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High input Impedance 

• TTL-Compatible Outputs 

• 8-Pin Dual-in-Line Package 

• Pinout Compatible with the /«A9637 and 
/iA9639 

description 

The SN75146 is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 
RS-423-A. The receiver is designed to have a 
constant impedance with input voltages of 
±3 volts to ±25 volts allowing it to meet the 
requirements of EIA standard RS-232-C and 
CCITT recommendation V.28 with the addition 
of an external bias resistor. This receiver is 
designed for low-speed operation below 
355 kilohertz, and has a built-in 5-megahertz 
low-pass filter to attenuate high-frequency 
noise. The Inputs are compatible with either a 
single-ended or a differential line system and the 
outputs are TTL compatible. This device 
operates from a single 5-volt power supply and 
is supplied In both the 8-pin dual-in-line and small 
outline packages. 

The SN75146 is characterized for operation from 
0°C to 70°C. 


D2609, FEBRUARY 1986 

D, JG, OR P PACKAGE 
(TOP VIEW) 

Vcc C 1 U 8 ] 1IN + 

10UTC2 7'2^\N- 

20UtC3 6 II 2 IN + 

GND Ul__lP 2IN- 

logic symbol 



’•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


H. Copyright © 1986, Texas Instruments Incorporated 
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$I\I75146 

DUAL DIFFERENTIAL LINE RECEIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). -0.5 V to 7 V 

Input voltage.^ . ±25 V 

Differential input voltage (see Note 2) . ±25 V 

Output voltage (see Note 1). -0.5 V to 5.5 V 

Low-level output current . 50 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3): 

D package. 725 mW 

JG package. 825 mW 

P package. 1000 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range ... -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and P package. 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate the JG package to 528 mW at 70 °C at the rate of 6.6 mW/°C, the 
D package to 464 mW at 70 °C at the rate of 5.8 mW/°C, and the P package to 640 mW at 70°C at the rate of 8 mW/°C. 
The SN75146 chips are glass mounted in the JG package. 


recommended operating conditions 



MIN 

NOM 

MAX 

IS2IB 

Supply voltage, Vcc 

4.75 

5 

5.25 

D 

Common-mode input voltage, Vic 

_ ±7 

■■ 

Operating free-air temperature, T/\ 

0 

25 

70 
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SN75146 

DUAL DIFFERENTIAL LINE RECEIVER 


electrical characteristics over recommended ranges of supply voltage, common-mode input voltage^ 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 


vt 

Threshold voltage (V 74 . and V 7 _) 


- 0 . 2 * 


0.2 


See Note 4 

-0.4* 


0.4 


Vhys 

Hysteresis (Vj+ - Vj_) 


70 

NQQI 

V|B 

Input bias voltage 


bei 



mm 

IBBBl 


V|o = 0.2 V, 

Iq = -1 mA 

2.5 

3.5 


mm 

VoL 

Low-level output voltage 

V|D = -0.2 V, 

Iq = 20 mA 


0.35 

0.5 

wm 

n 

Input resistance 

See Note 5, 

V| = 3 V to 25 V or 

V| = -3 V to -25 V 

6 

B 


IQH 


Input current 

Vcc = 0 to 5.5 V, 

< 

11 

o 

< 


1.1 


moi 

See Note 6 

V| = - 10 V 


- 1.6 


•os 

Short-circuit output current § 

< 

O 

II 

p 

V|D = 0.2 V 

-40 

-75 

-100 

BSEI' 

•cc 

Supply current 

V|D = -0.5 V, 

No load 


35 


NyQI 


^All typical values are at = 5 V, T/\ = 25 °C. 

^The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
threshold levels only. 

§Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The expanded threshold parameter is tested with a 500-fl resistor In series with each input. 

5. rj is defined by AV|/Alj. 

6 . The input not under test is grounded. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


1 PARAMETER 

TEST CONDITION 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

Cl = 30 pF, See Figure 1 

100 

150 

300 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

100 

150 

300 

ns 


PARAMETER MEASUREMENT INFORMATION 


VCC+ OUTPUT Vcc+ 




TEST CIRCUIT VOLTAGE WAVEFORM 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR < 300 kHz, 
duty cycle = 50%. 


FIGURE 1. TRANSITION TIMES 
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i~Output Voltage—^ 


SN75146 

DUAL DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 

VS 

DIFFERENTIAL INPUT VOLTAGE 

^ ^ r 

Vcc = 4.75 V 

”Ta = 25®c H---- 



1 




1 

BBI 

m 

— 


HM 


■ 




1 

1 





1 

1 

1 



1 r 

V|C = 0 
_ \ _L 

1 

1 



[ 

3 

j 




O V|c = ±7V 


100 -50 0 50 100 

Vjp-Differentia! Input Voltage—mV 
FIGURE 2 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 



Vcc 

= 5.25 \ 
nw-o^ n 



-Ta = 


HI 


■ 


Hi 

c = 

1 

■ 


HI 


1 

V|C 

= ±7\ 






T 

1 





T 

1 





T 

J_ 








-100 -50 0 50 100 

V|D—Differential Input Voltage-mV 
FIGURE 3 
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SN75146 

DUAL DIFFERENTIAL LINE RECEIVER 



1/2 UA9638AC 


TYPICAL APPLICATION DATA 


+5V TWISTEDPAIR +5 V 
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SN75150 
DUAL LINE DRIVER 


■ • Satisfies Requirement of EIA Standard 
I RS-232-C 

I • Withstands Sustained Output Short-Circuit 
I to any Low-Impedance Voltage Between 
I -25 V and 25 V 

• 2-fis Max Transition Time Through the 3 V 
to -3 V Transition Region Under Full 
2500-pF Load 

• Inputs Compatible With Most TTL Families 

• Common Strobe Input 

• Inverting Output 

• Slew Rate Can Be Controlled With an 
External Capacitor at the Output 

• Standard Supply Voltages ... ± 12 V 
description 

The SN75150 is a monolithic dual line driver 
designed to satisify the requirements of the 
standard interface between data terminal 
equipment and data communication equipment 
as defined by EIA standard RS-232-C. A rate of 
20,000 bits per second can be transmitted with 
a full 2500-pF load. Other applications are in 
data-transmission systems using relatively short 
single lines, in level translators, and for driving 
MOS devices. The logic input Is compatible with 
most TTL families. Operation is from 12-V and 
-12-V power supplies. 

The SN75150 is characterized for operation from 
0°C to 70 °C. 


D951, JANUARY 1971-REVISED MAY 1990 

D. JG, OR P PACKAGE 
(TOP VIEW) 

sQi U sh vcc + 

IAC 2 7 I] 1Y 

2A[l3 6 H 2Y 

GNDC 4_5 H Vcc- 

logic symbol t 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
curront as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of ail parametors. 


■ ^ Copyright © 1990, Texas Instruments Incorporated 
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SN75150 

DUAL LINE DRIVER 


schematic (each line driver) 



2-460 
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SN75150 
DUAL LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc + (see Note 1). 15V 

Supply voltage, Vcc - . -15V 

Input voltage . 15V 

Applied output voltage. ±25V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300°C 


NOTE 1; Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta -25°C 

Ta - 70°c 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

JG 

825 mW 

6.6 mW/°C 

528 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


recommended operating conditions 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vcc + 

10.8 

12 

13.2 

V 

Supply voltage, Vqc- 

-10.8 

-12 

-13.2 

V 

High-level input voltage, V|h 

2 


5.5 

V 

Low-level input voltage, V|l 

0 


0.8 

V 

Applied output voltage, Vq 

±15 

V 

Operating free-air temperature, Ta 

0 


70 

°c 
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SN751S0 

DUAL LINE DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VoH High-level output voltage 

Vcc-f- = 10.8 V, Vcc- = -13.2 V, 
V|L = 0.8 V, Rl = 3 kO to 7 kfi 

5 8 

V 

Vql Low-level output voltage (see Note 2) 

VCC+ = 10.8 V, Vcc- = -10.8 V, 

V|H = 2 V, Rl = 3 kO to 7 kfi 

-8 -5 

V 

IlH High-level input current 

Vcc-F = 13.2 V, 

Vcc- = -13.2 V, 

V| = 2.4 V 

Data input 

1 10 

lifK 

Strobe input 

2 20 

l|L Low-level input current 

Vcc-F = 13.2 V, 

Vcc- = -13.2 V, 

Vj = 0.4 V 

Data input 

-1 -1.6 

mA 

Strobe input 

-2 -3.2 

•os Short-circuit output current* 

VcC-F = 13.2 V, 
Vcc- = -13.2 V 

Vq = 25 V 

2 8 

mA 

Vq = -25 V 

-3 -8 

Vq = 0, V| = 3 V 

10 15 30 

Vq = 0, Vi = 0 

- 10 - 15 - 30 

Supply current from Vqc-F' 

CCH + high-level output 

Vcc-F = 13.2 V, Vcc- = -13.2 V, 

V| = 0, Rl = 3 kS], 

Ta = 25 “C 

10 22 

mA 

Supply current from Vrc - ^ 

ICCH — 

high-level output 

-1 -10 

Supply current from Vqc 4- ^ 

ICCL + 

low-level output 

Vcc-F = 13.2 V, Vcc- = -13.2 V, 

V| = 3 V, Rl = 3 kO, 

Ta = 25°C 

8 17 

mA 

Supply current from Vrr-, 

ICCL — 

low-level output 

-9 -20 


^All typical values are at Vcc+ = 12 V, VqC- = -12 V, Ta = 25 °C. 

^ Not more than one output should be shorted at a time. 

NOTE 2: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for logic levels only, e.g., when -5 V is the maximum, the typical value is a more negative voltage. 


switching characteristics, Vcc+ * 12 V, Vcc- “ -12 V, Ta “ 25°C (see Figure 1) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

ITLH 

Transition time, low-to-high-level output 

Cl = 2500 pF, 

0.2 

1.4 

2 

US 

*THL 

Transition time, high-to-low-level output 

Rl = 3 kO to 7 kfi 

0.2 

1.5 

2 

lis 

ITLH 

Transition time, low-to-high-level output 

Cl = 15 pF, 

40 

ns 

tTHL 

Transition time, high-to-low-level output 

Rl = 7 kO 

20 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

Cl = 15 pF, 

60 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Rl = 7 kQ 

45 

ns 
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SN7S150 
DUAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 

3V Vcc+ Vcc- 


_c 

.1_ 

1 —VJ 


PULSE 
GENERATOR 
(See Note A) 

1 

— H 

^1 • t 


1 _ 

L>l 

^1-— OUTPUT 

' r r 1 

(See Note B) 


TEST CIRCUIT 



NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zq = 50 fl. 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN75150 

DUAL LINE DRIVER 


TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 


vs 



-25-20-15-10-5 0 5 10 15 20 25 

Vq —Applied Output Voltage—V 
FIGURE 2 


APPLICATION INFORMATION 



FIGURE 3. DUAL-CHANNEL SINGLE-ENDED INTERFACE CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE DUTPUTS 


D2453, DECEMBER 1978-REVISED OCTOBER 1986 


• Meets R1A Standard RS-422-A 

• High-impedance Output State for Party-Line 
Operation 

• High Output Impedance in Power-Off 
Condition 

• Low Input Current to Minimize Loading 

• Single 5-V Supply 

• 40-mA Sink- and Source-Current Capability 

• High-Speed Schottky Circuitry 

• Low Power Requirements 

description 

These line drivers are designed to provide 
differential signals with high current capability 
on balanced lines. These circuits provide strobe 
and enable inputs to control all four drivers, and 
the SN75151 provides an additional enable input 
for each driver. The output circuits have active 
pull-up and pull-down and are capable of sinking 
or sourcing 40 milliamperes. 

The SN75151 and SN75153 meet all 
requirements of EIA Standard RS-422-A and 
Federal Standard 1020. They are characterized 
for operation from 0°C to 70 °C. 

FUNCTION TABLES 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production procossing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1978, Texas Instruments Incorporated 
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SN75153 


INPUTS 1 

OUTPUTS 

ENABLE 

STROBE 

DATA 



CC 

S 

A 

Y 


L 

X 

X 

Z 

Z 

H 

L 

X 

L 

H 

H 

X 

L 

L 

H 

H 

H 

H 

H 

L 


SN75153 

J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
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SN75151 
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(TOP VIEW) 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE DUTPUTS 

logic symbols'I' 

SN751S1 SN76163 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagrams (positive logic) 

SN75151 SN75153 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


schematic 


Vcc 


OUTPUT YH 


TO THREE 
OTHER DRIVERS 


COMMON TO ONE 
OTHER CHANNEL 

r“ 1 



ENABLE C 
(SN75151 
ONLY) 
COMMON 
ENABLE 
CC 


TO THREE 
' OTHER DRIVERS 


All resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package. 1125 mW 

J package. 1025 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package. 260 °C 


NOTES: 1. All voltage values, except differential output voltage VqD' ^^e with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package at the rate of 9 mW/°C, the J package at the rate 
of 8.2 mW/°C, and the N package at the rate of 9.2 mW/°C. In the J package, the chips are glass mounted. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Common-mode output voltage, Vqc 

-0.25 6 

V 

High-level output current, Iqh 

-40 

mA 

Low-level output current, Iql 

40 


Operating free-air temperature, 

0 70 

»c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = min. 

CC, S 

-2 


l| = -12 mA 

All others 

-0.9 -1.5 


Vqh 

High-level output voltage 

Vcc = MIN, 

V|L = MAX, 

V|H = 2 V 

Iqh = -20 mA 

2.5 


lOH = -40 mA 

2.4 


Vql 

Low-level output voltage 

Vcc = min, 

V|H = 2 V, 

V|L = MAX, 
lOL = 40 mA 

0.5 

V 

|V0D1 1 

Differential output voltage 

Vcc = max. 

lO = 0 

3.4 2Vod2 

V 

|V0D2l 

Differential output voltage 

Vcc = min 


2 2.8 

V 

a|VodI 

Change in magnitude of 
differential output voltage § 

Vcc = min 

Rl = 100 Q, 

See Figure 1 

±0.01 ±0.4 

V 

Vqc 

Common-mode output voltage^ 

Vcc = max 

1.8 3 


Vcc = min 

1.6 3 


A|Vocl 

Change in magnitude of 
common-mode output voltage § 

Vcc = min or MAX 


±0.02 ±0.4 

V 


Off-state (high-impedance- 
state) output current 

Vcc = max. 

Enable at 0.8 V 

Vq = 0.5 V 

-20 


'oz 

Vq = 2.5 V 

20 

/^A 


Vo = Vcc 

20 





Vq = 6 V 

0.1 100 


'0 

Output current with power off 

Vcc = 0 

Vq = -0.25 V 

-0.1 -100 

HA 




Vq = -0.25 V to 6 V 

±100 


ll 

Input current at 
maximum input voltage 

Vcc = max. 

V| = 5.5 V 

0.1 


‘IH 

High-level input current 

Vcc = max. 

C('151), A 

20 


V| = 2.4 V 

CC, S 

80 

l|L 

Low-level input current 

Vcc = max. 

C ('151), A 

-0.36 

mA 

V| = 0.4 V 

CC,S 

-1.6 

'os 

Short-circuit output current ^ 

Vcc = max 

-50 -90 -150 

mA 

Icc 

Supply current (both drivers) 

Vcc = max. 

Outputs disabled 

o 

<D 

o 

00 

mA 

No load 

Outputs enabled 

60 80 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

^All typical values are at = 25 °C and V^C = 5 V except for VqC' which V^q is as stated under test conditions. 

^AIVqdI ^l^ocl 3*’® changes in magnitudes of Vqd VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

t In EIA Standard RS-422-A, VqC' which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
^Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc * 5 V, Ta * 0°C to 70 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPf MAX 


tpLH Propagation delay time, low-to-high-level output 

Ci_ = 30 pF, Rl = 100 fi, See Figure 2, 
Termination A 

15 30 

HSH 

tpHL Propagation delay time, high-to-low-level output 

15 30 


tpLH Propagation delay time, low-to-high-level output 

Cl = 30 pF, See Figure 2, Termination B 

13 25 

NISHi 

tpHL Propagation delay time, high-to-low-level output 

13 25 


tTLH Transition time, low-to-high-level output 

Cl = 30 pF, Rl = 100 Q, See Figure 2, 
Termination A 

12 20 


tjHL Transition time, high-to-low-level output 

12 20 

Bi9i 

tpzH Outut enable time to high level 

Cl = 30 pF, Rl = 60 Q, See Figure 3 

18 35 

BDSi 

tpzL Output enable time to low level 

Cl = 30 pF, Rl = 111 0, See Figure 4 

20 35 

ns 

tpHZ Output disable time from high level 

Cl = 30 pF, Rl = 60 0, See Figure 3 

19 30 

ns 

tpLz Output disable time from low level 

Cl = 30 pF, Rl = 111 0, See Figure 4 

13 30 

ns 

Overshoot factor 

Rl = 100 fl. See Figure 2, Termination C 

10 

% 


^All typical values are at T/y = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUITS 


-25 ns—>1 



-->1 K—tTHL -►I k-tTLH 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoyt = 50 Q, PRR <10 MHz. 
B. Cl includes probe and jig capacitance. 


FIGURE 2. tpLH^ tpHU tJLH^ tJHU AND OVERSHOOT FACTOR 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



< 5 ns->j I#—* < 5 ns-rt — 



FIGURE 3. tpzH AND tpHZ 

NOTES: A. The pulse generators have the following characteristics: Zout = 50 Q, PRR < 500 kHz. 
B. Cl includes probe and jig capacitance. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 




NOTES: A. The pulse generators have the following characteristics: Zout = 50 fi, PRR < 500 kHz. 
B. Cl includes probe and jig capacitance. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 
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TYPICAL CHARACTERISTICS 
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V|—Data Input Voltage—V 
FIGURE 5 


Y OR Z OUTPUT VOLTAGE 
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ENABLE INPUT VOLTAGE 
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Y OR Z OUTPUT VOLTAGE 
vs 

ENABLE INPUT VOLTAGE 


Vcc' - 5.5 V 

Load = 470 Q ito Vcc 

Vcc' = 5 V 


Ta “ 25 °C 

Vcc' “ 4.5 

V 
































IZ_ 




0 12 3 


V| —Enable Input Voltage—V 


V| —Enable Input Voltage—V 


FIGURE 6 


FIGURE 7 


NOTES: 


3. The A input is connected to Vqq during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to Vqq during the testing of the Z outputs. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 
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FIGURE 9 
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Ta—F ree-Air Temperature 
FIGURE 10 


80 
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IOL~ Low-Level Output Current—mA 

FIGURE 11 


NOTES: 3. 

4. 


The A input is connected to Vqc during the testing qf the Y outputs and to ground during testing of the Z outputs. 
The A input is connected to ground during the testing of the Y outputs and to Vqc during the testing of the Z inputs. 
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SN75151, SN75153 

QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 

SUPPLY CURRENT SUPPLY CURRENT 


vs 



01 2345678 


vs 



01 2345678 


Vcc~ Supply Voltage—V 


Vcc—Supply Voltage—V 


FIGURE 12 


FIGURE 13 


NOTES: 


3. The A input is connected to Vqq during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to during the testing of the Z inputs. 
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SN75154 

QUADRUPLE LINE RECEIVER 

D899, NOVEMBER 1970-REVISED MAY 1990 


• Satisfies Requirements of EIA Standard 
RS-232-C 

• input Resistance . . . 3 kl2 to 7 kQ over Full 
RS-232-C Voltage Range 

• Input Threshold Adjustable to Meet 
“Fail-Safe" Requirements Without Using 
External Components 

• Built-In Hysteresis for increased Noise 
Immunity 

• Inverting Output Compatible With TTL 

• Output With Active Pull-Up for Symmetrical 
Switching Speeds 

• Standard Supply Voltages ... 5 V or 12 V 
description 

The SN75154 is a monolithic Low-Power Schottky line receiver designed to satisfy the requirements of 
the standard interface between data terminal equipment and data communication equipment as defined 
by EIA standard RS-232-C. Other applications are for relatively short, single-line, point-to-point data 
transmission and for level translators. Operation is normally from a single 5-V supply; however, a built-in 
option allows operation from a 12-V supply without the use of additional components. The output is 
compatible with most TTL circuits when either supply voltage is used. 

In normal operation, the threshold-control terminals are connected to the Vcci terminal, even if power 
is being supplied via the alternate VcC2 terminal. This provides a wide hysteresis loop, which is the 
difference between the positive-going and negative-going threshold voltages. See typical characteristics. 
In this mode of operation, if the input voltage goes to zero, the output voltage will remain at the low or 
high level as determined by the previous input. 

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing 
the negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above 
zero as it is unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input 
voltage goes to zero or an open-circuit condition, the output will go to the high level regardless of the 
previous input condition. 

The SN75154 is characterized for operation from 0°C to 70°C. 


D, J, OR N PACKAGE 
(TOP VIEW) 


3TC 

2TC 

itC 
iaC 
2AC; 
3A C 
4A C 
GND Z 


1 ^16 
2 15 


D VcC2 

H Vcci 

D4T 
:iY 
D 2Y 
D 3Y 
H 4Y 
3 Rit 


"•^For function of R1, see schematic 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN7S154 

QUADRUPLE LINE RECEIVER 


logic symbol't' 



"^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram 



schematic 


COMMON TO 4 RECEIVERS 



/3I7. . . Substrate 


NOTE 1: When Vcci is used, Vcc2 '6^"^ open or shorted to Vqci • When Vcc2 i® used, V^ci rnust be left open or connected 

to the threshold control pins. 
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SN75154 

QUADRUPLE LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Normal supply voltage, Vcci (see Note 2). 7 V 

Alternate supply voltage, VcC2. V 

Input voltage. ±25 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 

POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70®c 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/®C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Normal supply voltage, Vqci 

4.5 5 5.5 

v 

Alternate supply voltage, \/cC2 

10.8 12 13.2 

V 

High-level input voltage, V||-| (see Note 3) 

3 15 

V 

Low-level input voltage, V|l (see Note 3) 

-15 -3 

V 

High-level output current, Iqh 

-400 

fiA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, Ta 

0 70 

°C 


NOTES: 2. Voltage values are with respect to network ground terminal. 

3. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for logic and threshold levels only, e.g., when 0 V is the maximum, the minimum limit is a more negative voltage. 
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SN75154 

QUADRUPLE LINE RECEIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

Vt+ 

Positive-going 
threshold voltage 

Normal operation 

1 


0.8 

2.2 

3 

V 

Fail-safe operation 


0.8 

2.2 

3 

VT- 

Negative-going 
threshold voltage 

Normal operation 

1 


-3 

-1.1 

0 

V 

Fail-safe operation 


0.8 

1.4 

3 

Vhys 

Hysteresis (Vj+ -Vj-) 

Normal operation 

1 


0.8 

3.3 

6 

V 

Fail-safe operation 


0 

0.8 

2.2 

VOH 

High-level output voltage 


1 

'oh = -400 iiA 

2.4 

3.5 


V 

VoL 

Low-level output voltage 


1 

Iql =16 mA 


0.29 

0.4 

V 





AV| = -25 V to -14 V 

3 “ 

5 

7 






AV| = - 14 V to - 3 V 

T 

5 

7 


n 

Input resistance 


2 

AV| = -3 V to 3 V 

3 

6 

8 

kO 





AV| = 3 V to 14 V 

T 

5 

7 






AV| = 14 V to 25 V 

3 

5 

7 


V|(open) Open-circuit input voltage 

3 

l| = 0 

0 " 

0.2 

2 

V 

'os 

Short-circuit output current^ 

4 

Vcci = 5.5 V, V| = -5 V 

-10 

-20 

-40 

mA 

'cci 

Supply current from V^ci 


5 

Vcci = 5.5 V, Ta = 250 c 


20 

35 

mA 

ICC2 

Supply current from Vcq2 


VcC2 = 13.2 V,Ta = 25°C 


23 

40 


^Not more than one output should be shorted at a time. 
^All typical values are at Vcci = 5 V, = 25°C. 


switching characteristics, VCC1 = 5 V, Ta - 25 °C, N = 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH 

Propagation delay time, low-to-high-level output 



11 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

6 

Cl = 50 pF, Rl = 390 0 

8 

ns 

tJLH 

Transition time, low-to-high-level output 

7 

ns 

tJHL 

Transition time, high-to-low-level output 



2.2 

ns 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE vs INPUT VOLTAGE 


-j f - 









-- 

Vcci = 5 V 
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OP 
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ERATI 
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_ ! 
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ATIO^ 

_ ! 


■I 

llfl 
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!■ 



> } 

/ * 


See Noi 

te 4 i 

IBM 

■ 
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II 

\m 


}> 

f i 

> j 

/ / 






1 

■ 

!■ 


r y 

> r 










>/ 

——f j - 

- fi - 










“f i . 







- ft - 


-25 -4 -3 -2 -1 0 1 2 3 4 25 

V|—Input Voltage—V 


NOTE 4; For normal operation, the threshold controls are connectd to Vqci. For fail-safe operation, the threshold controls are open. 
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SN75154 

QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


TEST TABLE 


TEST 

MEASURE 

A 

T 

Y 

Vcci 

(PIN 15) 

VCC2 
(PIN 16) 

Open-circuit input 
(fail safe) 

VOH 

Open 

Open 

lOH 

4.5 V 

Open 

VOH 

Open 

Open 

'oh 

Open 

10.8 V 

Vt+ min, 

Vj- min (fail safe) 

VOH 

0.8 V 

Open 

•oh 

5.5 V 

Open 

VOH 

0.8 V 

Open 

'OH 

Open 

13.2 V 

Vt+ min (normal) 

VOH 

Note A 

Pin 15 

•oh 

5.5 V and T 

Open 

VOH 

Note A 

Pin 15 

'OH 

T 

13.2 V 

V||_ max, 

Vj_ min (normal) 

VoH 

-3 V 

Pin 15 

'OH 

5.5 V and T 

Open 

VoH 

-3 V 

Pin 15 

'OH 

T 

13.2 V 

V||-| min, Vj+ max, 
Vt_ max (fail safe) 

VOL 

3 V 

Open 

'OL 

4.5 V 

Open 

VoL 

3 V 

Open 

'OL 

Open 

10.8 V 

V|H min, max 

(normal) 

VOL 

3 V 

Pin 15 

'OL 

4.5 V and T 

Open 

VoL 

3 V 

Pin 15 

'OL 

T 

10.8 V 

Vj_ max (normal) 

Vql 

Note B 

Pin 15 

'OL 

5.5 V and T 

Open 

VOL 

Note B 

Pin 15 

'OL 

T 

13.2 V 


NOTES: A. Momentarily apply -5 V, then 0.8 V. 
B. Momentarily apply 5 V, then ground. 



FIGURE 1. V|H, V|Lr Vj + r Vj-, VQHr Vql 


^Arrows indicate actual direction of current flow. 


Current into a terminal is 


positive value. 
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SN75154 

QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits'!' (continued) 



TEST TABLE 


T 

Vcci 

(PIN 15) 

VCC2 
(PIN 16) 

Open 

5 V 

Open 

Open 

GND 

Open 

Open 

Open 

Open 

Pin 15 

T and 5 V 

Open 

GND 

GND 

Open 

Open 

Open 

12 V 

Open 

Open 

GND 

Pin 15 

T 

12 V 

Pin 15 

T 

GND 

Pin 15 

T 

Open 


FIGURE 2. r\ 


—V’—\ 


TEST TABLE 


r“ 

V|{open) 

i 




'r 


OPEN 

“in 


I 


OPEN 


T 

Vcci 

(PIN 15) 

VCC2 
(PIN 16) 

Open 

5.5 V 

Open 

Pin 15 

5.5 V 

Open 

Open 

Open 

13.2 V 

Pin 15 

T 

13.2 V 


FIGURE 3. V|(open) 


OPEN 5.5 V OPEN OPEN 



5.5 V-_^ 


'CCI 


•CC2 


Vcci Vcc 2 


P - \> 


GND 

-jr- 


All four line receivers are tested simultaneously. 


FIGURE 4. los FIGURE 5. Icc 

"^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SN75154 

QUADRUPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5 V OUTPUT 




NOTES: A. The pulse generator has the following characteristics; Zq = 50 0, t^ < 200 ns, duty cycle < 20%. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N3064. 


FIGURE 6. SWITCHING TIMES 
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SN75155 

LINE DRIVER AND RECEIVER 


■ • Meets EIA Standard RS-232-C 
I • 10-mA Current Limited Output 

I • Wide Range of Supply 
I Voltage . . . Vcc “ 4.5 V to 15 V 

• Low Power ... 130 mW 

• Built-In 5-V Regulator 

• Response Control Provides: 

Input Threshold Shifting 
Input Noise Filtering 

• Power-Off Output Resistance . . . 300 Typ 

• Driver Input TTL Compatible 

description 

The SN75155 is a monolithic line driver and 
receiver that is designed to satisfy the 
requirements of the standard interface between 
data terminal equipment and data 
communication equipment as defined by EIA 
standard RS-232-C. A Response Control input 
is provided for the receiver. A resistor or a 
resistor and a bias voltage can be connected 


_ D2951, JULY 1986-REVISED AUGUST 1989 

D, JG, OR P PACKAGE 
(TOP VIEW) 

Vcc- Hi U bH vcc + 

DA H 2 7 H DY 

RY H 3 6 H RTC 

GND [[4_5 ] RA 

logic symbol*!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12 


logic diagram 

( 1 ) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the torms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75155 

LINE DRIVER AND RECEIVER 


schematic 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc + (see Note 1). 15V 

Supply voltage, Vqc - (see Note 1). -15V 

Input voltage range: Driver. -15V to 15V 

Receiver. -30 V to 30 V 

Output voltage range (Driver) . -15V to 15V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 


OTE: 1. All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGEt 

Ta 25 ®C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25®C 

Ta “ 70®c 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

JG 

825 mW 

6.6 mW/°C 

528 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


^In the JG package, SN75155 chips are glass mounted. 
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SN75155 

LINE DRIVER AND RECEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc + 

4.5 12 15 

V 

Supply voltage, Vqc_ 

-4.5 -12 -15 

V 

Input voltage, driver, V|(D) 

±15 

V 

Input voltage, receiver, V|(r) 

-25 25 

V 

High-level input voltage, driver, V||-| 

2 

V 

Low-level input voltage, driver, V||_ 

0.8 

V 

Response control current 

±5.5 

mA 

Output current, receiver, lo(R) 

24 

mA 

Operating free-air temperature, T/^ 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

total device 


PARAMETERS 

TEST CONDITIONS 

MIN TYP^ 

MAX 

UNIT 

ICCH± 

High-level supply current 

Vcc± 

= 5 V, 

vcc- 

= -5 V, 

V|(D) = 2 V, 
V|(R) = 2.3 V, 
Output open 

6.3 

8.1 

mA 

Vcc± 

= 9 V, 

vcc- 

= -9 V, 

9.1 

11.9 

Vcc± 

= 12 V, 

Vcc- 

= -12 V, 

10.4 

14 

'CCL± 

Low-level supply current 

Vcc± 

= 5 V, 

Vcc- 

= -5 V, 

V|(D) = 0-8 V, 
V|(R) = 0.6 V, 
Output open 

2.5 

3.4 

mA 

Vcc± 

= 9 V, 

Vcc- 

= -9 V, 

3.7 

5.1 

Vcc± 

= 12 V, 

Vcc- 

= -12 V, 

4.1 

5.6 

icc± 

Supply current 

Vcc± 

= 5 V, 

Vcc- 

= 0, 

V|(R) = 2.3 V, 
V|(D) = 0 

4.8 

6.4 

mA 

Vcc± 

= 9 V, 

Vcc- 

= 0, 

6.7 

9.1 

•CCH- 

High-level supply current 

Vcc± 

= 5 V, 

Vcc- 

= -5 V, 

V|(D) = 2 V, 
V|(R) = 2.3 V, 
Output open 

-2.4 

-3.1 

mA 

Vcc± 

= 9 V, 

Vcc- 

= -9 V, 

-3.9 

-4.9 

Vcc± 

= 12 V, 

Vcc- 

= -12 V, 

-4.8 

-6.1 



Vcc± 

= 5 V, 

Vcc- 

= -5 V, 

Vi(D) = 0.8 V, 

-0.2 

-0.35 


'CCL- 

Low-level supply current 

Vcc± 

= 9 V, 

Vcc- 

= -9 V, 

V|(R) = 0.6 V, 

-0.25 

-0.4 

mA 



Vcc + 

= 12 V, 

Vcc- 

= -12 V, 

Output open 

-0.27 

-0.45 



^All typical values are at = 25 °C. 
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SN751&5 

LINE DRIVER AND RECEIVER 


electrical characteristics over recommended operating free-air temperature range, Vcc + “ 12 V, 
VCC- = “12 V (unless otherwise noted) 

driver section 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VoH High-level output voltage 

V|L = 0.8 V, Rl = 3 kfi 

Vcc+ = 5 V, Vcc- = -5 V 

3.2 3.7 

V 

Vcc-t- = 9 V, Vcc- = -9 V 

6.5 7.2 

Vcc-F = 12 V, Vcc- = -12 V 

8.9 9.8 

Low-Level output voltage 

Vql 

(see Note 2) 

V|H ^ 2 V, Rl = 3 kfi 

Vcc-F = 5 V, Vcc- = -5 V 

CM 

CO 

1 

(O 

CO 

1 

V 

Vcc-F = 9 V, Vcc- = -9 V 

-7.1 -6.4 

> 

CM 

1 

II 

1 

o 

o 

> 

> 

CM 

II 

+ 

o 

O 

> 

-9.7 -8.8 

l|H High-level input current 

V| = 7 V 

5 

mA 

l|l_ Low-level input current 

V| = 0 

-0.73 -1.2 

mA 

High-level short-circuit 

output current 

V| = 0.8 V, Vo = 0 

-7 -12 -14.5 

mA 

Low-level short-circuit 

output current 

V| = 2 V, Vo = 0 

6.5 11.5 15 

mA 

Output resistance 

Ro 

with power off 

Vo = - 2 V to 2 V 

300 

0 


receiver section (see Figure 1) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 

UNIT 

Vt-F 

Positive-going 
threshold voltage 


1.2 

1.9 

2.3 

V 

Vt- 

Negative-going 
threshold voltage 


0.6 

0.95 

1.2 

V 

Vhys Hysteresis 


0.6 

V 



Vi = 0.6 V, 

Vcc-F = 5 V, 

Vcc- 

= -5 V 

3.7 

4.1 

4.5 


< 

o 

X 

High-level output voltage 

t 

o 

II 

X 

p 

Vcc-F = 12 V, 

Vcc- 

= -12 V 

4.4 

4.7 

5.2 

V 

V| = 0.6 V, 

Vcc-F = 5 V, 

Vcc- 

= -5 V 

3.1 

3.4 

3.8 




•oh = 9 A mA 

> 

CM 

11 

-F 

O 

O 

> 

Vcc- 

= -12 V 

3.6 

4 

4.5 


VOL 

Low-level output voltage 

V| = 2.3 V, Iql = 24 mA 


0.2 

0.3 

V 

l|H 

High-level input current 

V| = 25 V 

3.6 

6.7 

10 

mA 

V| = 3 V 

0.43 

0.67 

1 

mA 

l|L 

Low-level input current 

V| = -25 V 

-3.6 

-6.7 

-10 

mA 

V| = -3 V 

-0.43 

-0.67 

-1 

mA 

•os 

Short-circuit output current 

V| = 0.6 V 


-2.8 

-3.7 

mA 


^All typical values are at T/\ = 25 °C. 

NOTE 2: The algebraic limit system, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic voltage levels only, e.g., if -8.8 V is the maximum, the typical value is a more negative value. 
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SN75155 

LINE DRIVER AND RECEIVER 


switching characteristics over recommended operating free-air temperature range, Vcc + 5 V, 

Vcc - * - 5 V, Cl “ 50 pF (unless otherwise noted) 

driver section (see Figure 2) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ 

MAX 

UNIT 

tpLH 

Propagation delay time, low-to-high-level output 

Rl = 3 kfi 

250 

480 

ns 

tPHL 

Propagation delay time high-to-low-level output 

80 

150 

tr 

Output rise time 

Rl = 3 kfl 

67 

180 

ns 

Rl = 3 kQ to 7 kO, 

Cl = 2500 pF 

2.4 

3 

liS 


Output fall time 

Rl = 3 kfl 

48 

160 

ns 


Rl = 3 kQ to 7 kQ, 

Cl = 2500 pF 

1.9 

3 

lis 


receiver section (see Figure 3) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

fPLH 

Propagation delay time, low-to-high-level output 

Rl = 400 Q 

175 

245 

ns 

tpHL 

Propagation delay time, high-to-low-level output 

37 

100 

tr 

Output rise time 

Rl = 400 Q 

255 

360 

ns 

tf 

Output fall time 

Rl = 400 Q 

23 

50 

ns 


^AII typical values are at = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 


Vcc 



FIGURE 1. RECEIVER SECTION TEST CIRCUIT (Vt + , Vj-, Vqh^ Vql) 
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SI\I75155 

LINE DRIVER AND RECEIVER 


PARAMETER MEASUREMENT INFORMATION 




Rl “ 3 kfi : 


_L Cl “ 50 pF 
' (See Note A) 

m 



TEST CIRCUIT 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input waveform is supplied by a generator with the following characteristics: Zout ® 50 0, t^y/ = 1 \i&, t^ < 10 ns, tf < 10 ns. 

FIGURE 2. DRIVER SECTION SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 


OUTPUT 


5 V 


RESPONSE 

CONTROL 




VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input waveform is supplied by a generator with the following characteristics: Zout * 50 0, ty/y, = 1 t^ < 10 ns, tf < 10 ns. 

FIGURE 3. RECEIVER SECTION SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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SI\I75155 

LINE DRIVER AND RECEIVER 


TYPICAL CHARACTERISTICS 
(DRIVER) 


VOLTAGE TRANSFER CHARACTERISTICS 


Ta = 25 °C 
Rl «= 3 kfi- 


Vcc± = ±12 V ^ 

1 1 1 1 

_____ 

_VCC± “ 1 

±9 \ 

j 


Vcc± *= : 

t5 \ 

























L. 


1.2 1.4 1.6 1.8 

V| —Input Voltage —V 

FIGURE 4 


OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

Ta' - 25 “C I I ^ n 
- 1 1 1—Vcc± - ± 5VW 






- 






— 

1 : 



E 

□ 


-3 kSi_j_ 

LOAD LINE 


-12 -4 0 4 8 12 16 20 

Vq —Output Voltage —V 
FIGURE 5 


SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 



— 



1 

>0^ 


Vcc 

Vcc 

+ = 1 

2 V 

-12 V 


V| 

= 


Vo 

















_ lOSI 

^_ 






—— 1 
V| 

_ 1 

i—— 

= L 

1 _ 




10 20 30 40 50 60 70 

Ta - Free-Air Temperature - °C 


SLEW RATE 
vs 

LOAD CAPACITANCE 

-----==Zl3VCC+ “ 12 
-Ivrr- = -1 


Ta = 25 °C 


100 1000 
Cl—L oad Capacitance—pF 

FIGURE 7 
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Vo-Output vdtage-v Vq-O utput Voltage 


SN75155 

LINE DRIVER AND RECEIVER 


TYPICAL CHARACTERISTICS 
(RECEIVER) 


OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 


> 

I 




-10 12 3 4 

V| —Input Voltage—V 


FIGURE 8 



OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 



0 

-5 -4 -3 -2 -1 0 1 2 3 4 5 


V|—Input Voltage —V 
FIGURE 9 
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SI\I75155 

LINE DRIVER AND RECEIVER 


TYPICAL CHARACTERISTICS 
(RECEIVER) 


INPUT THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 






Vcc- 

Vcc- 

1- ?= 12 V 
_-12 V 

_ ^ _ 











_Y 

' + 

— 

—. 




r- 










--- 









0 20 30 40 50 60 70 

Ta —Free-Air Temperature — °C 

FIGURE 10 


INPUT CURRENT 
vs 

INPUT VOLTAGE 


Ta 

= 25°C 

^ . _ 19 \/ 






''CC 

Vc( 


= - 

12 V 













































1 











































-25-20-15-10 -5 0 5 10 15 20 25 

V| —Input Voltage —V 

FIGURE 11 


NOISE REJECTION 


■UL 
HHIIi 
JWIIL 
I WBLIIIL 

I 

nmEim 

_ mssanzii.. 

iiiirsiKSMinii 





100 1000 
tw—Pulse Duration —ns 

FIGURE 12 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

D2325, JANUARY 1977-REVISED SEPTEMBER 1986 


• Meets EIA Standard RS-422-A 

• Single 5-V Supply 

• Balanced Line Operation 

• TTL-Compatible 

• High-Impedance Output State for Party-Line 
Applications 

• High-Current Active-Pull-Up Outputs 

• Short-Circuit Protection NC —No internal connection 

• Dual Channels 

• Clamp Diodes at Inputs 

description 

The SN75159 dual differential line driver with three-state outputs is designed to provide all the features 
of the SN75158 line driver with the added feature of driver output controls. There is an individual control 
for each driver. When the output control Is low, the associated outputs are in a high-impedance state and 
the outputs can neither drive nor load the bus. This permits many devices to be connected together on 
the same transmission line for party-line applications. 

The SN75159 is characterized for operation from 0°C to 70°C. 

logic symbolt logic diagram (positive logic) 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE DUTPUTS 


schematic (each driver) 



Resistor values shown are nominal. 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Off-state voltage applied to open-collector outputs . 12V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2); 

D package . 950 mW 

J package. 1025 mW 

N package . 1150 mW 

Operating free-air temperature range.. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260 °C 


NOTES: 1. All voltage values except differential output voltage Vqd a*"® with respect to the network ground terminal. Vqq is at the Y 
output with respect to the Z output. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 
In the J package, SN75159 chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output voltage, Iqh 

-40 

mA 

Low-level output current, Iql 

40 

mA 

Operating free-air temperature, T/^ 

0 70 

°C 


. Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-497 
















SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

ViK Input clamp voltage 

Vcc = 4.75 V, l| = -12 mA 

-0.9 -1.5 

V 

Vqh High-level output voltage 

Vcc = 4.75 V, V|L = 0.8 V, 

V|H = 2 V, Iqh = -40 mA 

2.4 3.0 

V 

Vql Low-level output voltage 

Vcc = 4.75 V, V|L = 0.8 V, 

V|H = 2 V, Iql = 40 mA 

0.25 0.4 

V 

Vqk Output clamp voltage 

Vcc = 5.25 V, Iq = -40 mA 

-1.1 -1.5 

V 

Vq Output voltage 

Vcc = 4.75 V to 5.25 V, Iq = 0 

0 6 

V 

|VoD1 1 Differential output voltage 

Vcc = 5.25 V, Iq = 0 

. 3.5 2Vod2 

V 

|VoD2l Differential output voltage 

Vcc = 4.75 V 

2 3.0 

V 

^ . Change in magnitude of 

differential output voltage^ 

Vcc = 4.75 V 

Rl = 100 fi. See Figure 1 

±0.02 ±0.4 

V 

''^OC Common-mode output voltage^ 

Vcc = 5.25 V 

1.8 3 

V 

Vcc = 4.75 V 

1.5 3 

, , Change in magnitude of 

A Voc t 

common-mode output voltage^ 

Vcc = 4.75 V 
to 5.25 V 

±0.01 ±0.4 

V 

Iq Output current with power off 

Vcc = 0 

Vq - 6 V 

0.1 100 

fiA 

Vq = -0.25 V 

-0.1 -100 

Vq = -0.25 V to 6 V 

±100 

Off-state (high impedance- 

loz 

state) output current 

Vcc = 5.25 V, 
Output controls 

at 0.8 V 

Ta = 25 °C, Vo - 0 to Vcc 

±10 

HA 

Ta = 70 °c 

o 

II 

o 

> 

-20 

Vq = 0.4 V 

±20 

Vq = 2.4 V 

±20 

Vq = Vcc 

20 

Input current at 
l| 

maximum input voltage 

Vcc = 5.25 V, V| = 5.5 V 

1 

mA 

l||-l High-level input current 

Vcc = 5.25 V, V| = 2.4 V 

40 

liA 

i[|_ Low-level input current 

Vcc =■ 5.25 V, V| = 0.4 V 

-1 -1.6 

mA 

Iqs Short-circuit output currentl 

Vcc = 5.25 V 

-40 -90 -150 

mA 

ICc Supply current (both drivers) 

VCC = 5.25 V, Inputs grounded. No load, 

Ta = 25°C 

47 65 

mA 


^All typical values are at Vcc = 5 V and = 25 °C except for VqC' which Vcc's as stated under test conditions. 

^A|VodI ‘^I'^OCl 3''® the changes in magnitudes of Vqd ^OC> respectively, that occur when the input is changed from a high 
level to a low level. 

§ In EIA Standard RS-422-A, Voc» which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
tOnly one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


switching characteristics over operating free-air temperature range, Vqc ~ 5 V (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Cl = 30 pF, Rl = 100 Q, See Figure 2, 
Termination A 

16 25 

ns 

tpHL Propagation delay time, high-to-low-level output 

11 20 

ns 

tpLH Propagation delay time, low-to-high-level output 

Cl = 15 pF, See Figure 2, Termination B 

13 20 

ns 

tpHL Propagation delay time, high-to-low-level output 

9 15 

ns 

tTLH Transition time, low-to-high-level output 

Cl = 30 pF, Rl = 100 fi. See Figure 2, 
Termination A 

4 20 

ns 

tjHL Transition time, high-to-low-level output 

4 20 

ns 

tpzH Output enable time to high level 

Cl = 30 pF, Rl = 180 n. See Figure 3 

7 20 

ns 

tpzL Output enable time to low level 

Cl = 30 pF, Rl = 250 Q, See Figure 4 

14 40 

ns 

tpHZ Output disable time from high level 

Cl = 30 pF, Rl = 180 0, See Figure 3 

10 30 

ns 

tpLZ Output disable time from low level 

Cl = 30 pF, Rl = 250 n, see Figure 4 

17 35 

ns 

Overshoot factor 

Rl = 100 fi. See Figure 2, Termination C 

10 

% 


’*^AII typical values are at T/\ = 25°C. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

Vo 

Voa' Vob 

|VOD1 1 

Vo 

|V0D2l 

Vt 

^iVODi 

UQHIBDH 

Vqc 

1 Vosi 

^|Vocl 

1 Vqs ~ Vqs I 

'os 

I'sal' I'sbl 

'o 

hdquiboh 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


1 kQ 



TERMINATION A TERMINATION B TERMINATION C 

TEST CIRCUITS 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zout = 50 fl, PRR < 10 MHz. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. tpLH^ tpHL/ tjLHr tJHb AND OVERSHOOT FACTOR 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 



<5 

INPUT 


OUTPUT 


ns —►[ l4— < 5 ns —— 



NOTES; A. The pulse generator has the following characteristics: Zqui = 50 0, PRR < 500 kHz. 
B. Cl includes probe and jig capacitance. 

FIGURE 3. tpzH AND tpHZ 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 




NOTES: A. The pulse generator has the following characteristics: Zout = 50 Q, PRR< 500 kHz. 
C. Cl includes probe and jig capacitance. 

FIGURE 4. tpzL AND tpLZ 
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SN7515g 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


O 

1 2 
O 
> 


— 

No load 
Ta = 25 

°c 






« 5.25 V 







cm 







\ _ 




\ 

. ^Vcc 

= 5 V 



■ 


= 4.75 V 



■ 




1 2 3 

V| —Data Input Voltage—V 
FIGURE 5 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 



4.0 


3.5 

> 

1 

3.0 

1 

03 

O) 

CD 

2.5 

O 

> 

2.0 

a. 


3 

O 

1 

1.5 

1 

O 

> 

1.0 


0.5 


Vcc - 5 V 


- 20 mA)- 


VoH t*OH - 


VoH t*OH = 

1 

o 

3 

> 

















VOL dOL = AO mA) 


_ ^ __ 


25 50 

T>\—Free-Air Temperature— °C 
FIGURE 7 


75 


OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


> 

I 


^ 3 


? 2 
o 
> 


— 

Vcc = 5 

No load 

V 





^ta = 

70 °C 



















\ 

25°C 




V,.. 

0°C 



i 




1 2 3 

V| —Data Input Voltage —V 
FIGURE 6 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 


> 

I 


o 

I 

X 

o 

> 



-20 -40 -60 -80 -100 -120 

l0H“Uu*Put Current—mA 
FIGURE 8 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 20 40 60 80 100 120 

Current—mA 
FIGURE 9 

SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 


FREE-AIR TEMPERATURE 



TA—Free-Air Temperature — °C 


FIGURE 11 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 



1 2 3 4 5 6 

Vcc —Supply Voltage —V 
FIGURE 10 


100 


80 

< 

E 

I 60 


(/) 

I 

O 

o 


40 


20 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 

FREQUENCY 


Vcc = 5 V 

- RL = 00 

Cl = 30 pF 

Inputs: 3-volt square wave 
Ta = 25°C 
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f — Frequency — MHz 
FIGURE 12 
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SN75159 

DUAL DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIMES 
FROM DATA INPUTS 


vs 



0 25 50 75 

Ta —Free-Air Temperature — °C 
FIGURE 13 


OUTPUT ENABLE AND DISABLE TIMES 


vs 



0 25 50 75 


T/\—Free-Air Temperature— °C 
FIGURE 14 
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SN75160B 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 

D2525, OCTOBER 1985 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channei Bidirectional Transceiver 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

• High-Speed, Low-Power Schottky Circuitry 

• Low-Power Dissipation ... 72 mW Max Per 
Channel 

• Fast Propagation Times ... 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (Vcc = 0) 

description 

The SN75160B 8-channel general-purpose 
interface bus transceiver is a monolithic, high¬ 
speed, low-power Schottky device designed for 
two-way data communications over single- 
ended transmission lines. It is designed to meet 
the requirements of IEEE Standard 488-1978. 

The transceiver features driver outputs that can 
be operated In either the passive-pullup or 
3-state mode. If Talk Enable (TE) Is high, these 
ports have the characteristics of passive-pullup 
outputs when Pullup Enable (PE) is low, and of 
3-state outputs when PE is high. Taking TE low 
places these ports in the high-impedance state. 

The driver outputs are designed to handle loads 
up to 48 mA of sink current. 

Output glitches during power-up and power¬ 
down are eliminated by an Internal circuit that 
disables both the bus and receiver outputs. The 
outputs do not load the bus when Vcc = 0- 
When combined with the SN75161B or 
SN75162B management bus transceivers, the 
pair provides the complete 16-wire interface for 
the IEEE 488 bus. 

The SN75160B is characterized for operation 
from 0°C to 70°C. 


PRODUCTION DATA documents contain informatioi 
current as of publication date. Products conform t 
specifications per the terms of Texas Instrument 
standard warranty. Production processing does no 
necessarily incluoe testing of all parameters. 


Copyright © 1985, Texas Instruments Incorporated 

Texas 

Instruments 


IIMPUTS OUTPUT INPUTS OUTPUT 


D 

TE 

PE 

B 
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H 
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L 

H 

X 
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zt 

X 

L 

X 

zt 


B 

TE 

PE 

D 

L 

L 

X 

L 

H 

L 

X 

H 

X 

H 

X 

Z 


H = high level, L = low level, X = irrelevant, Z = High-impedance 
state. 

^ This is the high-impedance state of a normal 3-state output 
modified by the internal resistors to Vqq and ground. 
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SN75160B 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol + 'ofl'c diagram (positive logic) 



schematics of inputs and outputs 
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SI\I75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. 300°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75160B chips are alloy mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70 °c 
POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

720 mW 

J 

1375 mW 

11.0 mW/°C 

880 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

v 

High-level output current, Iqh 

Bus ports with pull-ups active 

-5.2 

mA 

Terminal ports 

-800 

/.A 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, Ta | 

0 70 

°C 
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Siy75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

V 

^hys 

Hysteresis 

(Vt+ - Vt-) 

Bus 


0.4 

0.65 


V 

VOH 

High-level 

Terminal 

IqH = -800 fiA, 

TE at 0.8 V 

2.7 

3.5 



output voltage 

Bus 

■oh = “5.2 mA, 

PE and TE at 2 V 

2.5 

3.3 



VOL 

Low-level 

Terminal 

■OL =16 mA, 

TE at 0.8 V 


0.3 

0.5 


output voltage 

Bus 

•OL = 4^8 mA, 

TE at 2 V 


0.35 

0.5 


l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

fiA 

l|H 

High-level input current 

Terminal 

V| = 2.7 V 


0.1 

20 

/.A 

l|L 

Low-level input current 

Terminal 

V| = 0.5 V 


-10 

-100 

,,A 

V|/0(bus) 

Voltage at bus port 


Driver disabled 

•l(bus) = 0 

2.5 

3.0 

3.7 



•l(bus) = “12 mA 

-1.5 






V|(bus) = -1.5 V to 0.4 V 

-1.3 






V|(bus) = 0.4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

-f-2.5 

-3.2 

mA 





V|(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc =0' 

V|(bus) = 0 to 2.5 V 

-40 

HA 

■os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

'CC 

Supply current 


No load 

Receivers low and enabled 


70 

90 

mA 


Drivers low and enabled 


85 

110 

Ci/o(bus) 

Bus-port capacitance 


Vcc “ 5 V to 0, 
f = 1 MHz 

V|/o = 0 to 2 V, 

30 

pF 


All typical values are at V^c = 5 V, T/^ = 25 °C. 


switching characteristics, Vcc = 5 V, Cl = 15 pF, Ta = 25 °C (unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level output 


Bus 

Cl = 30 pF, 

14 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 


See Figure 1 

14 

20 



tPLH 

Propagation delay time, 
low-to-high-levei output 


Terminal 

Cl = 30 pF, 

10 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

Bus 

See Figure 2 

15 

22 

tPZH 

Output enable time to high level 




25 

35 


tPHZ 

Output disable time from high level 

TE 

Bus 

See Figure 3 

13 

22 

ns 

fPZL 

Output enable time to low level 

22 

35 

tpLZ 

Output disable time from low level 




22 

32 


tPZH 

Output enable time to high level 




20 

30 


tPHZ 

Output disable time from high level 

TE 

Terminal 

See Figure 4 

12 

20 


tPZL 

Output enable time to low level 

23 

32 

tPLZ 

Output disable time from low level 




19 

30 


fen 

Output pull-up enable time 

PE 


See Figure 5 

15 

22 

ns 

fdis 

Output pull-up disable time 

13 

20 
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SI\I75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 



INPUT ViBv \-1.5V 

_J\ |\_ 

tpLH VhL— 


-3 V 



VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 


5 V 



FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf < ns, Zq = 50 fl. 

B. Cl includes probe and jig capacitance. 
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SN75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT 



VOLTAGE WAVEFORMS 


FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tf < 6 ns, 
tf ^ ns, Zq = 50 Q, 

B. Cl includes probe and jig capacitance. 
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SN75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 
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I 

I 

I 

o 
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TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
4.0 
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l 0 H“H' 9 li’Level Output Current—mA 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
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Iql—L ow-Level Output Current—mA 


FIGURE 6 


FIGURE 7 
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SN75160B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


> 

I 


o 

> 


a 

3 

o 


I 

I 

I 

o 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 


TYPICAL CHARACTERISTICS 

BUS LOW-LEVEL OUTPUT VOLTAGE 



-10 -20 -30 -40 -50 

IOH“High-Level Output Current—mA 
FIGURE 9 


-60 



0 10 20 30 40 50 60 70 80 90 100 

IOL"'Low-Level Output Current—mA 
FIGURE 10 
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BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


I 1 

Vcc = 5 V 

No load 






T/ 

^ = 25 

^C 
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V|—Input Voltage—V 

FIGURE 11 


BUS CURRENT 
vs 

BUS VOLTAGE 



V|/0(bus)-Bus Voltage-V 
FIGURE 12 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


D2618, OCTOBER 1980-REVISED OCTOBER 1985 


MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver sim75161B . . 

• Power-Up/Power-Down Protection 

(Glitch-Free) TE 

• Designed to Implement Control Bus ^ 

Interface 

NDACC 

• SN75161B Designed for Single Controller ^ \/o < NRFD[] 

• SN75162B Designed for Multi-Controllers PORTS I 

EOlC 

• High-Speed, Low-Power Schottky Circuitry ATN 

• Low-Power Dissipation ... 72 mW Max Per ^ SRQ^ 

Channel 

• Fast Propagation Times ... 22 ns Max SIM75162B 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ ^ 

teC 

• Bus-Terminating Resistors Provided on ^ ren Cs 

Driver Outputs IFC C .4 

• No Loading of Bus When Device Is Powered GPIB NDAC 

Down(Vcc = 0) ,/0<J 

EOl Cs 
ATN r 9 


description 


The SN75161B and SN75162B eight-channel 
general-purpose interface bus transceivers are 
monolithic, high-speed, low-power Schottky 
devices designed to meet the requirements of 
IEEE Standard 488-1978. Each transceiver is 
designed to provide the bus-management and 
data-transfer signals between operating units of 
a single- or multiple-controller instrumentation 
system. When combined with the SN75160B 
octal bus transceiver, the SN75161B or 
SN75162B provides the complete 16-wire 
interface for the IEEE 488 bus. 

The SN75161B and SN75162B each features 
eight driver-receiver pairs connected in a front- 
to-back configuration to form input/output (I/O) 
ports at both the bus and terminal sides. A power 
up/down disable circuit is included on all bus and 
receiver outputs. This provides glitch-free 
operation during Vcc power-up and power¬ 
down. The direction of data through these driver- 
receiver pairs is determined by the DC, TE, and 
SC (on SN75162B) enable signals. The SC input 
on the SN75162B allows the REN and IFC 
transceivers to be controlled independently. 


. DW, J. OR N PACKAGE 
(TOP VIEW) 


TEfl 

F 

J 20 

3 Vcc 

RENd 

2 

19 

dREN 

IFCd 

3 

18 

dlFC 

NDACd 

4 

17 

Undac 

NRFDd 

5 

16 

dNRFD 

DAVd 

6 

15 

dDAV 

EOld 

7 

14 

dEOI 

ATNd 

8 

13 

d ATN 

SRQd 

9 

12 

dSRQ 

GNDd 

10 

11 

dDC 


TT 

J24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 
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17 
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16 
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SN75162B . . . N PACKAGE 
(TOP VIEW) 


scC 


J 27 

Hvcc 

TEd 

2 

21 

dNC 

RENd 

3 

20 

dREN 

IFCd 

4 

19 

diFC 

NDACd 

5 

18 

dNDAC 

NRFDd 

6 

17 

dNRFD 

DAVd 

7 

16 

dDAV 

EOld 

8 

15 

dEOI 

ATNd 

9 

14 

dATN 

SRQd 

10 

13 

dSRQ 

GNDd 

11 

12 

dDC 


NC —No internal connection 


TERMINAL 
I/O PORTS 


SN75162B . . . DW PACKAGE 
(TOP VIEW) 


TERMINAL 
I/O PORTS 


TERMINAL 
I/O PORTS 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN7516IB, SN75162B 

OdTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


description (continued) 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage Vcc is 0. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 
hysteresis of 400 mV for increased noise immunity. All receivers have 3-state outputs to present a high 
impedance to the terminal when disabled. 

The SN75161B and SN75162B are characterized for operation from 0°C to 70°C. 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DG 

Direction Control 


TE 

Talk Enable 

Control 

SC 

System Control (SN75162B only) 


ATN 

Attention 


SRQ 

Service Request 

Bus 

REN 

Remote Enable 

Management 

IFC 

Interface Clear 

EOl 

End or Identify 


DAV 

Data Valid 

Data 

Transfer 

NDAC 

Not Data Accepted 

NRFD 

Not Ready for Data 
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SN75161B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


SN75161B logic symbol^ 

_IcMI inA 


SN75161B logic diagram (positive logic) 


EN1/G4 

EIM2/G5 

5 

4 

n 

EN3 

_d 


t> 

T V 

VI 

1 

JJ 


[> 

3 V 

V3 

1 

JJ 


t> 

1 ^ 

VT 

1 

u 


t> 

T V 

VI 

1 

U 


[> 

T V 

VI 

1 

u 


t> 

2 V 

V2 

1 

JJ 


t> 

2 ^ 

V2 

1 

IT 


[> 

1 ^ 

V2 

1 

JJ 


tjhis symbol is in accordance with IEEE Std 91-1984 and lEC 
publication 617-12. 

^designates 3-state output, ^designates passive-pullup outputs. 



, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 






SN75162B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


SN75162B logic symbol^ 


SN75162B logic diagram (positive logic) 



ATN 

EOl 

SRQ 

REIM 

IFC 

DAV 

ISIDAC 

NRFD 


^ This symbol is in accordance with IEEE Std 91-1984 and lEC 
publication 617-12. 

^designates 3-state output, ^designates passive-pullup outputs. 



[ ] Denotes pin nurhbers for DW package. 
( ) Denotes pin numbers for N package. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


SN75161B 

RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

DC TE ATN^ 

ATN^ SRQ REN IFC 

(Controlled by DC) 

EOl 

DAV NDAC NRFD 

(Controlled by TE) 

H H H 

R T R R 

T 

T R R 

H H L 

R 

L L H 

T R T T 

R 

R , T T 

L L L 

T 

H L X 

R T R R 

R 

R T T 

L H X 

T R T T 

T 

T R R 


SN75162B 

RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

SC 

DC 



ATN^ 

SRQ 

REN IFC 

EOl 

DAV 

NDAC 

NRFD 





(Controlled by DC) 

(Controlled by SC) 


(Controlled by TE) 


H 

H 

H 



.-J.; 

T 





H 

H 

L 




R 




i 

L 

L 

H 




R 

R 




L 

L 

L 




T 



\ 

H 

L 

X 

R 

T 


R 

R 

T 

T 

* 

L 

H 

X 

T 

R 

. 

T 

T 

R 

R 

H 



' . 



T T 

^. 




L 






R R 



.: 



H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 
bus side to the terminal side. Data transfer is noninverting in both directions. 

ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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SN751S1B, SN75162B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


schematics of inputs and outputs 



TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 


"* 1 ' 

“ 1 

----vcc 

J 

1.7 kn| 1 

MO kO 

1 

1 

NOM ‘ I 

NOM 


1 

1 ! 

1 

1 

- - 1 

1 

^- 

-1 

4 kO > 1 < 


■i 

n 

1 

’ 1 

1 

1 

1 . 
1 

NOM? 1 ^ 

^ S_.- 

1 -^—GND 


INPUT/OUTPUT 

PORT 


Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 



INPUT/OUTPUT 

PORT 

Driver output Rgq = 30 U NOM 

Receiver output Req = 110 fi NOM 

Circuit inside dashed lines is on the driver outputs only. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1)... 7 V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package. 300°C 

Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260 °C 

NOTES 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75161B chips are alloy mounted. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70“C 
POWER RATING 

DW (20 Pin) 

1125 mW 

9.0 mW/°C 

720 mW 

DW (24 Pin) 

1350 mW 

10.8 friW/°C 

864 mW 

J 

1375 mW 

11.0 mW/^C 

880 mW 

N (20 Pin) 

1150 mW 

9.2 mW/°C 

736 mW 

N (22 Pin) 

1700 mW 

13.6 mW/°C 

1088 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 

mon' 

Terminal ports 

-800 

HBEHI 

Low-level output current, Iql 

Bus ports 

48 

mill 

Terminal ports 

16 

1 Operating free-air temperature, Ta | 

0 70 

°c 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

V 

'^hvs 

Hysteresis (Vj^. - Vj_) 

Bus 


0.4 

0.65 


V 

VOH^ 

High-level 

Terminal 

•oh = - 800 iiA 

2.7 

3.5 


H 

output voltage 

Bus 

Iqh = -5.2 mA 

2.5 

3.3 


■■ 

VOL 

Low-level 

Terminal 


lllllll 

■B9 



output voltage 

Bus 

•OL ~ "^8 mA 



ll^l 

■■ 

l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

miQH 

>IH 

High-level 
input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 


l|L 

Low-level 

input current 

control 

inputs 

V| = 0.5 V 


-10 

-100 

n 

V|/0(bus) 

Voltage at bus port 



•l(bus) - 0 

2.5 

3.0 

3.7 

H 



•l(bus) = ~ 12 mA 

-1.5 

■■ 





V|(bus) = -1.5 V to 0.4 V 

-1.3 

■jim 





V|(bus) = 0.4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

-h2.5 

-3.2 






V|(bus) = 3.7 V to 5 V 

0 


2.5 







0.7 


2.5 

nil 


Power off 

Vcc = 0^ 

V|(bus) = 0 to 2.5 V 

-40 

fiA 

•os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

•cc 

Supply current 


No load. 

TE, DC, and SC low 

110 

mA 

Q/o(bus) 

Bus-port capacitance 


Vcc = 5 V to 0, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 


^All typical values are at Vcc = 5 V, T^ = 25 °C. 
^ Vqh applies for 3-state outputs only. 
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SN75161B, SN75162B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 



Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-level output 
Output enable time to high level 
Output disable time from high level 
Output enable time to low level 
Output disable time from low level 
Output enable time to high level 
Output disable time from high level 
Output enable time to low level 
Output disable time from low level 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER¬ 
TEST 


FROM (TERMINAL) 
OUTPUT UNDER - 
TEST 


-^Cl-30pF S480n 

(See Note A) < 


—L. Cl = 30 pF 
(See Note A) 


LOAD CIRCUIT 


LOAD CIRCUIT 


TERMINAL 

INPUT 


BUS 

OUTPUT 


^1.5 V 

'j (See Note B) 


tPHL-j^-Pj 


TERMINAL 

OUTPUT 


/ 1 (See Note B) | V q 

tPLH-4^ tpHL -| i - » | 

U-^-VOH 

^1.5V 1.5 V\ 

.— / >-VoL 


VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 


NOTES; A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp :S6 ns, 
tf <6 ns, Zq = 50 Q. 












SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 




CONTROL 
INPUT 


■ /- 


BUS 

OUTPUT 
SI OPEN 


-^ ^-3V 

¥i -5 V 

(See Note B) ^ 

_ t I _-/ I N-_0 V 

tpHz-^ K- 

VoH 




tPZH-*^ 



-V /-V /---3V 

INPUT ^ (5gQ lyjQ^g Q) ^ 

- -/I\-- J I \-0 V 

tPZH-H tPHZ-nH r*- 

TERMINAL I \/ - l^onol - Vqh 

OUTPUT I 

SI OPEN I 


tPZL-*-l 


TERMINAL 
OUTPUT 
SI CLOSED 


! - 

^90% 

1.5 V 

\ 

•— 

1 V—... 

tPLZ-H 

1 , - 

1.0 V 

\_ 

/ 

/0.7V 


0 V 
«4V 

VoL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t^ ^6 ns, 
tf <6 ns, Zq = 50 (2. 
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SN75161B, SN75162B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

l0H“H'9h'L6vel Output Current—mA 

FIGURE 5 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



•OL“Low-Level Output Current—mA 


FIGURE 6 


TERMINAL OUTPUT VOLTAGE 


vs 



V|—Input Voltage—V 


FIGURE 7 
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OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2611, OCTOBER 1985 


• 8-Channel Bidirectional Transceivers 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

• High-Speed Low-Power Schottky Circuitry 

• Low Power Dissipation ... 66 mW Max Per 
Channei 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (VcC“0) 



description 

The SN75163B octal general-purpose interface 
bus transceiver is a monolithic, high-speed, 
low-power Schottky device. It is designed for 
two-way data communications over single-ended 
transmission lines. The transceiver features 
driver outputs that can be operated in either the 
open-collector or 3-state modes. If Talk Enable 
(TE) is high, these outputs have the 
characteristics of open-collector outputs when 
Pullup Enable (PE) is low and of 3-state 
outputs when PE is high. Taking TE low places 
the outputs in the high-impedance state. The 
driver outputs are designed to handle loads of 
up to 48 mA of sink current. Each receiver 
features p-n-p transistor inputs for high input 
impedance and 400 mV of hysteresis for 
increased noise immunity. 

Output glitches during power-up and power¬ 
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs. The 
outputs do not load the bus when Vqc = 0- 

The SN75163B Is characterized for operation 
from 0°C to 70 °C. 


EACH DRIVER EACH RECEIVER 


INPUTS 

OUTPUT 


INPUTS 

OUTPUT 

D 

TE 

PE 

B 

B 

TE 

PE 

D 

H 

H 

H 

H 


L 

L 

X 

L 

L 

H 

H 

L 


H 

L 

X 

H 

H 

X 

L 

Z 


X 

H 

X 

Z 

L 

H 

L 

L 





X 

L 

X 

Z 






H = high level, L = low level, X = irrelevant, Z = high-impedance 
state. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol^ 

nr- 


Ml [3S] 

M2 IOC] 

- EN3 [XMTl 
• EN4[RCV] 

p___c 

o 

3 (1^/20) 

^4 _ 1 n 


■•■This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
y Designates 3-state outputs. 

Designates open-collector outputs. 


logic diagram (positive logic) 

nr- <1 





(2) 




[ 

(3) 


(41 




(5) 




(6) 


(7) 


(8) 




schematics of inputs and outputs 



EQUIVALENT OF ALL INPUT/OUTPUT PORTS 




INPUT/OUTPUT 

PORT 

Driver output Rgq = 30 NOM 
Receiver output Rgq = 110 NOM 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package. 300°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75163B chips are alloy mounted. 


OiSSiPATiON RATING TABLE 


PACKAGE 

Ta - 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70“C 
POWER RATING 

DW 

1125 mW 

9.0 mW/oC 

720 mW 

J 

1375 mW 

11.0 mW/°C 

880 mW 

N 

1150 mW 

9.2 mW/oQ 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 

-10 

mA 

Terminal ports 

-800 

fiA 

Low-level output current, Iql 

Bus ports 

48 


Terminal ports 

16 

Operating free-air temperature range, Ta | 

o 

o 

°C 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


IJS03U 

V|K Input clamp voltage 


l| = -18 mA 

-0.8 -1.5 

V 

Vhys Hysteresis (Vj^ - Vj_)* 

Bus 


0.4 0.65 

V 

High level 

VoH 

output voltage 

Terminal 

Bus 

IOH=-800/tA, TE at 0.8 V 
lOH = - 10 mA, PE and TE at 2 V 

2.7 3.5 

2.5 3.3 

V 

Low-level 

Vql 

output voltage 

Terminal 

Bus 

IOL=16mA, TE at 0.8 V 

|QI_ = 48 mA, PE and TE at 2 V 

0.3 0.5 

0.4 0.5 

B 

. High-level output current 

Iqh 

(open-collector mode) 

Bus 

Vo = 5.5 V, PE at 0.8 V, 

D and TE at 2 V 

100 

^El 

Off-state output current 
loz 

(3-state mode) 

Bus 

PE at 2 V, Vo = 2.7 V 

TE at 0.8 V Vo = 0.4 V 

20 

-20 

H 

Input current at 
l| 

maximum input voltage 

Terminal 

V| = 5.5 V 

0.2 100 

g 

High-level 

hH 

input current 

Terminal 

V| = 2.7 V 


mA 

Low-level 

•iL 

input current 

Terminal 

V| = 0.5 V 

-10 -100 

^A 

Short-circuit 

Iqs 

output current 

Terminal 

Bus 


-15 -35 -75 

-25 -50 -125 

mA 

Ice Supply current 

Receivers low and enabled 

No load 

Drivers low and enabled 

80 

100 

mA 

Ci/o(bus) Bus-port capacitance 
_^_ 

Vcc = 5 V or 0, Vj/o = 0 to 2 V, 
f = 1 MHz 

30 

pF 


^All typical values are at Vcc = 5, T/\ = 25 °C, 

* Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj -. 

switching characteristics, Vcc = 5 V, Cl = 15 pF, Ta * 25 °C (unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

14 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

See Figure 1 

14 

20 

tpLH 

Propagation delay time, 
low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

10 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

See Figure 2 

15 

22 

tPZH 

Output enable time to high level 




25 

35 


tPHZ 

Output disable time from high level 

TE 

Bus 

See Figure 3 . 

13 

22 


tPZL 

Output enable time to low level 

22 

35 


IPLZ 

Output disable time from low level 




22 

32 


tPZH 

Output enable time to high level 




20 

30 


tPHZ 

Output disable time from high level 

TE i 

Terminal 

See Figure 4 

12 

20 

ns 

tPZL 

Output enable time to low level 

23 

32 

IPLZ 

Output disable time from low level 




19 

30 


len 

Output pull-up enable time 

PE 

Terminal 

See Figure 5 

15 

22 


Idis 

Output pull-up disable time 


13 

20 
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SN75163B 

OCTAL GENERALPURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TESTCtRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRP < 1 MHz, 50% duty cycle, tf < 6 ns, 
tf < ns, Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 



teI _I 


TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, tf < 6 ns, 
tf < ns, Zq = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


VS 



0 -5 -10 -15 -20 -25 -30 -35 -40 

l 0 H“H‘ 9 ^*'Level Output Current—mA 

FIGURE 6 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

*OL“Low-Level Output Current—mA 
FIGURE 7 


TERMINAL OUTPUT VOLTAGE 
vs 


BUS INPUT VOLTAGE 



V|—Input Voltage-V 


FIGURE 8 
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SN75163B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 

S. 

ro 

O 

> 

3 

a 

3 

O 


I 

I 


O 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 


vs 

BUS HIGH-LEVEL OUTPUT CURRENT 






f 

Vcc 
Ta = 

= 5 V 
25° C 


\ 

\ 






N 

\ 






\ 

k 



0 -10 -20 -30 -40 -50 -60 

l 0 H~H' 9 ^‘‘Level Output Current—mA 


FIGURE 9 


BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

IOL“Low-Level Output Current—mA 
FIGURE 10 


BUS OUTPUT VOLTAGE 
vs 


TERMINAL INPUT VOLTAGE 



V 1 —Input Voltage-V 


FIGURE 11 
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SN75164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


• 8-Channel Bidirectional Transceiver 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

• ATN-l-EOI (OR Function) Output to Simplify 
Board Layout 

• Designed to Implement Control Bus 
Interface for Multi-Controllers 

• Low-Power Dissipation ... 72 mW Max Per 
Channel 

• Fast Propagation Times ... 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 


D2908, OCTOBER 1985 


DW SMALL OUTLINE PACKAGE 
(TOP VIEW) 


GPIB 

I/O 

PORTS 


SC 

TE 


REN 
IFC 
NDAC 
J NRFD 
S DAV 
EOl 
ATN 
^ SRQ 
NC 
GND 



vcc 

ATN + EOl 
REN 
IFC 
NDAC 
NRFD 1 
DAV r 
EOl 
ATN 
SRQ . 


NC 

DC 


TERMINAL 
I/O PORTS 


N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


• Bus-Terminating Resistors Provided on 
Driver Outputs 

• IMo Loading of Bus When Device is Powered 
Down (Vcc = 0) 

description 

The SN75164B eight-channel general-purpose 
interface bus transceiver is a monolithic, high¬ 
speed, low-power Schottky device designed to 
meet the requirements of IEEE Standard 
488-1978. Each transceiver Is designed to 
provide the bus-management and data-transfer 
signals between operating units of a multiple- 
controller instrumentation system. When 
combined with the SN75160B octal bus 
transceiver, the SN75164B provides the 
complete 16-wire interface for the IEEE 488 bus. 

The SN75164B features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 
and terminal sides. All outputs are disabled (at 
a high-impedance state) during Vcc power-up 
and power-down transitions for glitch-free 
operation. The direction of data flow through 
these driver-receiver pairs Is determined by the 
DC, TE, and SC enable signals. The SN75164B 
is identical to the SN75162B with the addition 
of an OR gate to help simplify board layouts in 
several popular applications. The ATN and EOl 
signals are ORed to pin 21, which is a standard 
totem-pole output. 


GPIB 

I/O 

PORTS 


scC 

7T 

J 22 

U Vcc 

TEC 

2 

21 

H ATN 4-EC 

renC 

3 

20 

D REN ^ 

IFCC 

4 

19 

3 IFC 

1 NDACC 

5 

18 

Undac I 

1 nrfdC 

6 

17 

Unrfd I 

1 DAVC 

7 

16 

H DAV i 

EOlC 

8 

15 

Deoi 

1 atnC 

9 

14 

J ATN 1 

k SROC 

10 

13 

U SRQ J 

GND[[ 

11 

12 

Hdc 


TERMINAL 
I/O PORTS 


NC—No internal connection. 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

TE 

SC 

Direction Control 

Talk Enable 

System Control 

Control 

ATN 

SRQ 

REN 

IFC 

EOl 

Attention 

Service Request 
Remote Enable 
Interface Clear 

End or Identify 

Bus 

Management 

ATN -t- EOl 

ATN logical OR EOl 

Logic 

DAV 
' NDAC 
NRFD 

Data Valid 

Not Data Accepted 
Not Ready for Data 

Data 

Transfer 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN75164B 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage Vcc's 0. The drivers are designed to handle loads up 
to 48 milliamperes of sink current. Each receiver features p-n-p transistor inputs for high input impedance 
and a guaranteed hysteresis of 400 millivolts for Increased noise immunity. All receivers have 3-state outputs 
to present a high impedance to the terminal when disabled. 

The SN75164B is manufactured in a 22-pin dual-in-line and 24-pin Small Outline package. The SN75164B 
Is characterized for operation from 0°C to 70°C. 


logic symbol t 



Tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


I ] Denotes pin numbers for DW package. 
( ) Denotes pin numbers for N package. 


logic diagram (positive logic) 
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SN75164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

SC 

DC 



ATN^ 

SRQ 


REN 

IFC 

1?»W 

DAV 

NDAC 

NRFD 





(Controlled by DC) 

(Controlled by SC) 

m 

(Controlled by TE) 


H 

H 

H 





: 

T 





H 

H 

L 






R 




: 

L 

L 

H 






■a 





L 

L 

L 






T 




i ' 9 

H 

L 

X 

R 

T 




mm 

R 

T 

T 


L 

H 

X 

T 

R 



V 

T 

T 

R 

R 

H 1 

. 




■ 


T 

T 





L 






S 

R 

R 


V. 


i.j 


H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 
bus side to the terminal side. Data transfer is noninverting in both directions. 

ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


ATIM + EOl FUNCTION TABLE 


INPUTS 1 

OUTPUT 

ATN-1-EOl 

ATN 

EOl 

H 

X 

H 

X 

H 

H 

L 

L 

L 
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SN7B164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 


EQUIVALENT OF ALL 
CONTROL INPUTS 



TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 



Circuit inside dashed lines is on GPIB I/O ports only. 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 


ATN+EOI OUTPUT 



Driver output Req = 30 fi NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on GPIB I/O ports only. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage.. 5.5 V 

Low-level driver output current... 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package... 1350 mW 

N package. 1700 mW 

Operating free-air temperature range. 0°C to 70^C 

Storage temperature range . -65°Cto150°C 


Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package at the rate of 10.8 mW/°C, the N package at the 
rate of 13.6 mW/°C. 
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SN7S164b 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, Vcci 

4.75 5 5.25 

wm 

High-level input voltage, V|h 

2 

Dl 

Low-level input voltage, V|l 

0.8 

tm 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 

BSQl 

Terminal ports 

-800 

D 

ATN-l-EOl 

-400 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

ATN + EOl 

4 

Operating free-air temperature, T/^ | 

0 70 

o 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT| 

VjK Input clamp voltage 

■BBIEISQliHliiHHHHHHHHH 


■■ 

EBIHBKBSSfBIIBBSni 

Bus 


0.4 

tm 

VoH^ High-level output voltage 

Terminal 

lOH = -800 (jtA 

2.7 

V 

Bus 

•oh = ~ 5.2 mA 

2.5 


Iqh — —400 /iA 

2.7 

Vql Low-level output voltage 


•OL =16 mA 

0.5 

V 

Bus 

•OL ~ 46 

mmmm 

ATN + EOl 

•OL = 4 mA 

0.4 

Input current at 
maximum input voltage 

Terminal^ 

V| = 5.5 V 

100 

mA 

ATN, EOl 

V| = 5.5 V 

200 

l|H High-level input current 

Terminal, 

control 

V| = 2.7 V 

20 

(lA 

ATN, EOl 

V| = 2.7 V 

40 

IjL Low-level input current 

Terminal, 

control 

V| = 0.5 V 

-100 

Q 

ATN, EOl 

V| = 0.5 V 

-500 

V|/0(bus) Voltage at bus port 

Driver disabled 

•l(bus) = 0 

2.5 3.7 

V 

•l(bus) = -12 mA 

-1.5 

l|/0(bus) Current into bus port 

Power on 

Driver disabled 

V|{bus) = -1.5 V to 0.4 V 

-1.3 

mA 

V|(bus) = 0.4 V to 2.5 V 

0 -3.2 

Vllbus) = 2.5 V to 3.7 V 

+ 2.5 

-3.2 

V|(bus) = 3.7 V to 5 V 

0 2.5 

V|(bus) = 5 V to 5.5 V 


Power off 

VCC = 0^ V|(bus) = 0 V to 2.5 V 

-40 

IIB 

lOS Short-circuit output current 



-15 -75 

mA 

'EBSHH 


-25 -125 

WB1K511 


o 

o 

1 

o 

1 

Icq Supply current 

No load, TE, DC, and SC low 

120 

IBQI 

Ci/o(bus) Bus-port capacitance 

Vqc = 5 V to 0 V, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 


^All typical values are at Vcc = 5 V, = 25 °C. 
*VoH applies for three-state outputs only. 

§ Except ATN and EOl terminal pins. 
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SN75164B 

OCTAL GENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics, Vqc ■* 5 V, Cl ■* 15 pF, Ta 25 °C (uniess otherwise noted) 


Propagation delay time, 
low-to-high-level output 


Propagation delay time, 
high-to-low-level output 

Propagation delay time, 
low-to-high-level output 

Propagation delay time 
low-to-high-level output 
Propagation delay time, 
high-to-low-level output 



(SRQ, NDAC 
NRFD) 


TEST 

CONDITIONS 


Cl = 30 pF, 
See Figure 1 


Cl = 30 pF, 
See Figure 1 


MIN TYP 

MAX 

14 

20 

14 

20 
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SN75164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


5 V 


FROM (BUS) 
OUTPUT UNDER 
TEST 



4.3 V 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



TERMINAL V 

INPUT Tr”’®'' 

1 (See Note B) 



tPLH-|^ 

tPHL-H->| 

BUS 

OUTPUT 


\! 

1.0 V \ 

\-Vqh 


VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


FIGURE 1. TERMINAL-TO-BUS FIGURE 2. BUS-TO-TERMINAL 

PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES 


TEST 

POINT Vcc 


FROM 

ATN+EOI 



TERMINAL J 
ATN+EOI / 
_/i 
tPLH-)4>| 

ATN+EOI 



-3 V 

1.5 V 

-0 V 

tPHL - |# H 




VOLTAGE WAVEFORMS 


LOAD CIRCUIT 


FIGURE 3. ATN + EOI PROPAGATION DELAY TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ :s6 ns, 
tf <6 ns, Zout = 50 0. 

C. All diodes are 1N916 or 1N3064. 
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SN7S164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM <BUS) 
OUTPUT UNDER 
TEST 



LOAD CIRCUIT 



-v r*- 

CONTROL 


INPUT 


\ /-3V 

h.5V Vl-5V 

(See Note B) A 

tpZH-*^ H*- tpHZ-^^ 

BUS I I /-''OH 

OUTPUT I /oV ‘ 

SI OPEN I / I 


“•"V 



VOL 


VOLTAGE WAVEFORMS 

FIGURE 4. BUS ENABLE AND 
DISABLE TIMES 


"A i -3V 

r1.5 V 




TERMINAL 
OUTPUT 
SI CLOSED 


\ I / 

\l.OV I/ 

\_ 


CONTROL 

INPUT /\ (See Note B) 

- J I >-- J \ \^ -ov 

tP2H-H «PHZ-H 

TERMINAL I j/ -— VOH 

OUTPUT I /-rw I 

SI OPEN 


tPZL-^ (-»- 


I 
I 

tPLZ-^ 1-*- 


VOLTAGE WAVEFORMS 

FIGURE 5. TERMINAL ENABLE 
AND DISABLE TIMES 


0 V 
• «4 V 

VoL 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr <6 ns, 
tf s6 ns, Zout 50 0. 
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SI\I75164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

• 0 H~H‘ 9 l’'Level Output Current—mA 

FIGURE 6 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

•OL— Low-Level Output Current—mA 

FIGURE 7 


TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 



4.0 


3.5 

> 

1 

3.0 

1 

0) 

cn 

cs 

2.5 

O 

> 

2.0 

a 


3 

o 

1.5 

o 

> 

1.0 


0.5 


- 1-1- 

Vcc = 5 V 
- No load 




— 




ta 

= 2E 





- 4 - 






_ 










■ 

■ 

1 





_ 



■ 

■ 

1 

Vt- 



B 

■ 



■ 

■ 

1 




1 

B 



■ 

■ 

1 




B 

B 





■ 

■ 



B 

■ 


— 

— 

— 

■■1 

I — 


■■■1 


0 0.2 0.4 0.6 0.8 TO 1.2 1.4 1.6 1.8 2.0 
V|—Input Voltage-V 

FIGURE 8 
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SN75164B 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 



I OH -High-Level Output Current—m A 


FIGURE 9 


BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 

LOW-LEVEL OUTPUT CURRENT 


0.6 

> 

i n i; 

— 

Vc 

Ta 

C-5 V 
= 25°C 








« 0.0 

5 

o 











3 

& 

3 

O 0 3 











> 

Q) 

U 

5 0 9 











-J 

1 

O n 1 











0 












0 10 20 30 40 50 60 70 80 90 100 
•OL— Low-Level Output Current—mA 
FIGURE 10 


BUS OUTPUT VOLTAGE 


BUS CURRENT 



V|—Input Voltage—V 


V|/0(bus)-Bus Voltage-V 


FIGURE 11 


FIGURE 12 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


Meets EIA Standards RS-422-A and RS-485 

• Meets CCITT Recommendations V.11 and 
X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range of 
-7 V to 12 V 

• Active-High and Active-Low Enables 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Functionally Interchangeable with 
AM26LS31 

description 

The SN75172 is a monolithic quadruple 
differential line driver with three-state outputs. 
It is designed to meet the requirements of EIA 
Standards RS-422-A and RS-485 and CCITT 
Recommendations V.11 and X.27. The device 
Is optimized for balanced multipoint bus 
transmission at rates of up to 4 megabaud. Each 
driver features wide positive and negative 
common-mode output voltage ranges making it 
suitable for party-line applications in noisy 
environments. 


D2596, OCTOBER 1980-REVISED APRIL 1988 

J OR N PACKAGE 
(TOP VIEW) 



DW PACKAGE 
(TOP VIEW) 


NC —No internal connection 



The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from 
line fault conditions on the transmission bus line. Shutdown occurs at a junction temperature of 
approximately 150°C. This device offers optimum performance when used with the SN75173 or SN75175 
quadruple differential line receivers. 

The SN75172 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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Siy75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


logic symbol function table 

(EACH DRIVER) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for J and N packages. 

logic diagram (positive logic) 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Supply voltage, Vcc. ^ V 

Input voltage. 5.5 V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds; J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package ....... 260 °C 

NOTE 1: All voltage values are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 250 c 

POWER RATING 

DERATING FACTOR 
ABOVE Ta “ 25 °C 

Ta - 70°C 
POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

720 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

11 50 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Common-mode output voltage, Vqc 

-7 to 12 

V 

High-level output current, Iqh 

-60 

mA 

Low-level output current, Iql 

60 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V[K Input clamp voltage 

l| = - 18 mA 

-1.5 

V 

Vq Output voltage 

lO = 0 

0 6 

V 

|VoD11 Differential output voltage 

lO = 0 

1.5 6 

V 

|V0D2i Differential output voltage 

R|_ = 100 0, See Figure 1 

voDi 


2 

V 

Rl = 54 fi. See Figure 1 

1.5 2.5 5 

V 

VoD3 Differential output voltage 

See Note 2 

1.5 5 

V 

Change in magnitude of 
differential output voltage^ 

R|_ = 54 Q or 100 Q,See Figure 1 

± 0.2 


VoC Common-mode output voltage^ 

+ 3 

-1 


, , Change in magnitude of 

A Voc + 

common-mode output voltage + 

± 0.2 


Iq Output current with power off 

Vcc =0, Vo = -7 V to 12 V 

±100 

BBEBI 

lOZ High-impedance-state output current 

Vq = - 7 V to 12 V 

±100 

/.A 

l|H High-level input current 

V| = 2.7 V 

20 

mA 

l|L Low-level input current 

V| = 0.5 V 

-360 

/iA 

•os Short-circuit output current 

Vo = -7 V 

-180 

mA 

< 

O 

< 

o 

o 

180 

Vo = 12 V 

500 

•CC Supply current (all drivers) 

No load 

Outputs enabled 

38 60 

mA 

Outputs disabled 

o 

CD 


^All typical values are at Vcc = 5 V and Ta = 25 °C. 

^AIVqdI af^cl A|VocI are the changes in magnitude of Vqd and VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

^ In EIA Standard RS-422-A, VqC' which is the average of the two output voltages with respect to ground, is called output offset voltage, VQ 5 . 
NOTE 2: See EIA Standard RS-485 Figure 3-5, Test Termination Measurement 2. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

< 

o 

< 

o 

O' 

.Q 

O 

> 

cb 

o 

> 

IVODI 1 

Vo 

Vo 

|VoD2l 

Vt (Rl = 100 0) 

Vt(R l = 54 fi) 

lVOD3i 


Vt (Test Termination) 
Measurement 2) 

A|VodI 

l|Vtl-|Vtl| 

l|V,|-|Vt|| 

Voc 

1 VqsI 

I'Vosl 

A|Vocl 

i Vos“Vqs i 

M 

o 

> 

1 

o 

> 

•os 

lisal'Msbl 


•o 

MxaMIxbl 

•ia' hb 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


switching characteristics, Vcc •= 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl = 54 Q, 

See Figure 2 

45 

65 

ns 

tTD 

Differential-output transition time 

80 

120 

ns 

tPZH 

Output enable time to high level 

Rl = 110 fi. 

See Figure 3 

80 

120 

ns 

tPZL 

Output enable time to low level 

Rl = 110 fi. 

See Figure 4 

45 

80 

ns 

^PHZ 

Output disable time from high level 

Rl = 110 fi. 

See Figure 3 

78 

115 

ns 

tPLZ 

Output disable time from low level 

Rl = 110 fi. 

See Figure 4 

18 

30 

ns 


PARAMETER MEASUREMENT INFORMATiON 




2 


VOD2 


Rl t 
Y- ''oc 


FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 




FIGURE 2. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tp < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zq = 50 fi. 

B. Cl includes probe and stray capacitance. 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 



~ (SEE NOTE C) 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. tpzH AND tpHZ 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. tpzL AND tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics; tf < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zout = 50 Q. 

B. Cl include probe and jig capacitance. 

C. To test the active-low enable G, ground G and apply an inverted waveform to G. 
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SN75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -20 -40 -60 -80 -100 -120 

Output Current—mA 

FIGURE 5 

DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 1_I_I_1_I_I_I_I_I_^_I 

0 10 20 30 40 50 60 70 80 90 100 
Iq -Output Current—mA 

FIGURE 7 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 20 40 60 80 100 120 

IOL~ Low-Level Output Current—mA 

FIGURE 6 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

50 

40 
30 

< 

f 20 

o 10 

I- -10 

o 

I -20 

o 

■" -30 
-40 
-50 

-25-20-15-10-5 0 5 10 15 20 25 

Vq —Output Voltage —V 

FIGURE 8 


! ^ r 

Output Disabled 







Ta 

= 2 

5°C 































■VC( 

f ~ 

0 V 










^CC 

= 5 

V 






1 
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Siy75172 

QUADRUPLE DIFFERENTIAL LINE DRIVER 



TYPICAL APPLICATION 


1/4SN75173 1/4 SN75174 



1/4SN75172 1/4 SN75173 1/4SN75173 1/4 SIM75174 


NOTE A: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept 
as short as possible. 

FIGURE 11 
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■ • Meets EIA Standards RS-422-A, RS-423-A, 

■ and RS-485 

I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

' • Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range ... - 12 to 12 V 

• Input Sensitivity . . . ± 200 mV 

• Input Hysteresis ... 50 mV Typ 

• High Input Impedance . . . 12 kQ Min 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Plug-In Replacement for AM26LS32 

description 

The SN75173 is a monolithic quadruple 
differential line receiver with 3-state outputs. It 
is designed to meet the requirements of EIA 
Standards RS-422-A, RS-423-A, and RS-485 
and several CCITT recommendations. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 
second. The four receivers share two ORed 
enable inputs, one active when high, the other 
active when low. The device features high input 
impedance, input hysteresis for increased noise 
immunity, and input sensitivity of ±200 mV 
over a common-mode input voltage range of 
- 12 to 12 V. Fall safe design ensures that if the 
inputs are open circuited, the outputs will always 
be high. The SN75173 is designed for optimum 
performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 

The SN75173 Is characterized for operation from 
0°C to 70 °C. 


SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 

D2600, OCTOBER 1980-REVISED JULY 1990 


D, J, OR N PACKAGE 
(TOP VIEW) 



logic symbol 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necossarily incluoe testing of all parameters. 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL | ENABLES | 

OUTPUT 

A-B G 

G 

Y 

H 

X 

H 

V,D > 0.2 V ^ 

L 

H 

H 

X 

? 

-0.2 V < V|D < 0.2 V ^ 

L 

? 

H 

X 

L 

V|d^-0.2V ^ 

L 

L 

X L 

H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high impedance (off) 


schematics of inputs and outputs 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).. 7 V 

Input voltage, A or B inputs .. ±25 V 

Differential input voltage (see Note 2) . . ±25 V 

Enable input voltage. 7 V 

Low-level output current . 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package. 950 mW 

J package. 1025 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package . 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 
In the J package, SN75173 chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

Common-mode input voltage, V|q 

±12 

v 

Differential input voltage, V|d 

±12 

v 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 

tiA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, 

0 70 

°C 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VjH Differential-input high-threshold voltage 

Vq = 2.7 V, Iq = -0.4 mA 

0.2 

V 

VjL Differential-input low-threshold voltage 

Vq = 0.5 V, Iq = 16 mA 

-0.2* 

V 

^hys Hysteresis § 


50 

mV 

V|K Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

ViD = 200 mV, Iqh = -400 /lA 

2.7 

V 

Vql Low-level output voltage 

V|D = -200 mV, 

Iql = 8 mA 

0.45 

V 

•OL = 18 mA 

0.5 

Iqz High-impedance-state output current 

Vq = 0.4 V to 2.4 V 

±20 

^^A 

l| Line input current 

Other input at 0 V, 

See Note 4 

V| = 12 V 

1 

mA 

V| = - 7 V 

-0.8 

l|H High-level enable-input current 

V|H = 2.7 V 

20 

^A 

l|l_ Low-level enable-input current 

V|L = 0.4 V 

-100 

/.A 

rj ’ Input resistance 


12 

kO 

Iqs Short-circuit output currenti 


-15 -85 

mA 

Ice Supply current 

Outputs disabled 

70 

mA 


‘'’All typical values are at Vcc = 5 V, Ta = 25 °C. 

*The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for threshold 
voltage levels only. 

^Hysteresis is the difference between the positive-going input threshold voltage, Vj-i-, and the negative-going input threshold voltage, 
Vj_. See Figure 4, 

iNot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

NOTE 4: Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 


switching characteristics, Vcc = 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

fPLH 

Propagation delay time, low-to-high-level output 

V|D = -1.5 V to 

1.5 V, Cl = 15 pF, 

20 

35 

ns 

*PHL 

Propagation delay time, high-to-low-level output 

See Figure 1 


22 

35 

ns 

tPZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 2 

17 

22 

ns 

tPZL 

Output enable time to low level 

Cl = 15 pF, 

See Figure 3 

20 

25 

ns 

tPHZ 

Output disable time from high level 

Cl = 5 pF, 

See Figure 2 

21 

30 

ns 

tpLZ 

Output disable time from low level 

Cl = 5 pF, 

See Figure 3 

30 

40 

ns 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. tpLH. tpHL 



TEST CIRCUIT 

FIGURE 2. tpHZ. tPZH 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, 
tr 6 ns, tf < 6 ns, Zout = 50 fi. 

B. Ci_ includes probe and jig capacitance. 

C. All diodes are ,1N916 or equivalent. 

D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-557 









SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 3. tpzL/ tPLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, 
tr :S 6 ns, tf < 6 ns, Zout = 50 0. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. _ 

D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


> 

I 

0) 

O) 


o 
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a 

3 

O 

I 

o 
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vs 
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V|D —Differential Input Voltage—mV 
FIGURE 4 
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HIGH-LEVEL OUTPUT VOLTAGE 


vs 
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l 0 H~H‘ 9 l^‘L®''el Output Current—mA 
FIGURE 5 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 

FREE-AIR TEMPERATURE 



Ta—F ree-Air Temperature— °C 

FIGURE 6 
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LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
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FIGURE 8 


LOW-LEVEL OUTPUT VOLTAGE 
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FIGURE 7 

OUTPUT VOLTAGE 


vs 



0 0.5 1 1.5 2 2.5 3 


V| —Enable G Voltage —V 


FIGURE 9 
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SN75173 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL characteristics 


OUTPUT VOLTAGE 


VS 

ENABLE G VOLTAGE 



INPUT CURRENT 


vs 



.w •—“—————**—■—" 

“8 -6 -4 -2 0 2 4 6 8 10 12 


V|—Enable G Voltage—V 


V|—Input Voltage—V 


FIGURE 10 


FIGURE 11 


TYPICAL APPLICATION 

1/4SISI75172 1/4SIM75175 



1/4SN75172 1/4 SN75173 1/4 SI\I75173 1/4 SN75174 


NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


I • Meets EIA Standards RS-422-A and RS-485 
I and CCITT Recommendations V. 11 and 
I X.27 

I • Designed for Multipoint Transmission on 
I Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range of 
-7 V to 12 V 

• Active-High Enable 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Functionally Interchangeable with MC3487 

description 

The SN75174 is a monolithic quadruple 
differential line driver with three-state outputs. 
It is designed to meet the requirements of EIA 
Standards RS-422-A and RS-485 and CCITT 
Recommendations V.11 and X.27. The device 
is optimized for balanced multipoint bus 
transmission at rates up to 4 megabaud. Each 
driver features wide positive and negative 
common-mode output voltage ranges making it 
suitable for party-line applications in noisy 
environments. 

The SN75174 provides positive- and negative- 
current limiting and thermal shutdown for 
protection from line fault conditions on the 
transmission bus line. Shutdown occurs at a 
junction temperature of approximately 150°C. 
This device offers optimum performance when 
used with the SN75173 or SN75175 quadruple 
differential line receivers. 

The SN75174 is characterized for operation from 
0°C to 70 °C. 


FUNCTION TABLE (EACH DRIVER) 




OUTPUTS 1 



Y 

Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 


H = TTL high level, X = irrelevant, 

L = TTL low level, Z = High impedance (off) 


D2601, OCTOBER 1980-REVISED MAY 1988 


J OR N PACKAGE 
(TOP VIEW) 


1AC 

TT 


U vcc 

1Y C 

2 

15 

D 4A 

iz c 

3 

14 

D 4Y 

1,2EN [] 

4 

13 

J 4Z 

2ZC 

5 

12 

U 3,4EN 

2Y C 

6 

11 

J 3Z 

2AC 

7 

10 

H 3Y 

GND Q 

8 

9 

D 3A 


DW PACKAGE 
(TOP VIEW) 


lAd 

TT 

J 20 

H Vcc 

iyC 

2 

19 

J 4A 

NC C 

3 

18 

1 4Y 

izc 

4 

17 

H NC 

1,2 EN [I 

5 

16 

D4Z 

2zi: 

6 

15 

J 3,4 EN 

NC C 

7 

14 

D 3Z 

2Y C 

8 

13 

U NC 

2A C 

9 

12 

H 3Y 

GND C 

10 

11 

D 3A 


NC —No internal connection 

logic symbol*^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


logic diagrann, each driver (positive logic) 



schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



Data Inputs: Req = 3 kfl NOM 
Enable Inputs: Rgg = 8 kI2 NOM 



absolute maximum ratings over operating free>air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note 1}. 

Input voltage. 

Continuous total dissipation. 

Operating free-air temperature range .. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: 


. 7 V 

... 5.5 V 

See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 


J package .. 300 °C 

DW or N package. 260 °C 


NOTE 1: All voltage values are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta » 25 °C 

Ta - 70 ®c 
POWER RATING 

DW 

1125 mW 

9.0 mW/°C 

720 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq . 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-Level input voltage, V|l 

0.8 

V 

Common-mode output voltage, Vqc 

-7 to 12 

V 

High-level output curent, Iqh 

-60 

mA 

Low-level output current, Iql 

60 

mA 

Operating free-air temperature, T/\ 

0 70 



electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

ViH = 2 V, V|L = 0.8 V, 

•oh = -33 mA 

3.7 

V 

Vql Low-level output voltage 

V|H = 2 V, V|L = 0.8 V, 

•OL — 

1.1 

V 

Vq Output voltage 

lo = 0 

0 6 

V 

I^ODI 1 Differential output voltage 

•o = 0 

1.5 6 

V 

1^0021 Differential output voltage 

Rl = 100 Q, See Figure 1 

Vz VqdI 

V 

2 

Rl = 54 Q, See Figure 1 

1.5 2.5 5 

V 

VoD3 Differential output voltage 

See Note 2 

1.5 5 

V 

. , Change in magnitude of 

A|VoD + 

differential output voltage+ 

Rl = 54 0 or 100 0, See Figure 1 

±0.2 

V 

Voc Common mode output voltage 

+ 3 

-1 

V 

, , Change in magnitude of 

A VQr + 

common mode output voltage^ 

±0.2 

V 

Iq Output current with power off 

Vcc =0, Vq = - 7 V to 12 V 

±100 

mA 

lOZ High-impedance-state output current 

Vq = - 7 V to 12 V 

±100 


l|H High-level input current 

V| = 2.7 V 

20 

fiA 

l|L Low-level input current 

V| = 0.5 V 

-360 

fiA 

Iqs Short-circuit output current 

Vq = -7 V 

-250 

mA 

Vo = Vcc 

180 

Vq = 12 V 

500 

IqC Supply current (all drivers) 

No load 

Outputs enabled 

o 

CO 

00 

00 

mA 

Oututs disabled 

00 

o 


'*’AII typical values are at Vcc = 5 V and T/\ - 25 °C. 

* AjVoDl and A| VqcI are the changes in magnitude of Vqd and Voc> respectively, that occur when the input is changed from a high 
level to a low level. 

NOTE 2: See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


switching characteristics, VcC * 5 V, Ta - 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

too 

Differential-output delay time 

Rl = 54 Q, 

See Figure 2 

45 

65 

ns 

tTD 

Differential-output transition time 

80 

120 

ns 

tPZH 

Output enable time to high level 

Rl = 110 0, 

See Figure 3 

80 

120 

ns 

tpZL 

Output enable time to low level 

Rl = 110 0, 

See Figure 4 

55 

80 

ns 

tPHZ 

Outut disable time from high level 

Rl = 110 0, 

See Figure 3 

75 

115 

ns 

tPLZ 

Output disable time from low level 

Rl = 110 Q, 

See Figure 4 

18 

30 

ns 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

< 

0 

< 

0 

o- 

Voa. Vob 

|V0D1 1 

Vo 

Vo 

IV 0 D 2 I 

Vt (Rl = 100 Q) 

(Rl = 54 fi) 

|V0D3l 


V^ (Test Termination 
Measurement 2) 

AIVqdI 

liVtl - IVtIl 

lIVtl - IVtIl 

Voc 

|Vosl 

< 

0 

U) 

^IVocI 

1 Vos - Vos 1 

1 Vqs “ Vqs I 

'os 

I'sal' I'sbl 


'0 

I'xal' I'xb! 

'ia' *ib 


PARAMETER MEASUREMENT INFORMATION 



Voc 


FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 




VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tf < 5 ns, tf < 5 ns, PRR < 1 MHz, 
duty cycle = 50%, Zq = 50 Q. 

B. Cl includes probe and stray capacitance. 

FIGURE 2. DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 




FIGURE 3. tpzH AND tpHZ 


5 V 



PUT -j/l.5V \-1.5V 


-3 V 



tPLZ 


NOTES; A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t^ 5 ns, 
tf < 5 ns, Zq = 50 0. 

B. C|_ includes probe and stray capacitance. 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -20 -40 -60 -80 -100 -120 
Output Current—mA 
FIGURE 5 

DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Iq —Output Current—mA 

FIGURE 7 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 



l0L~Low-Level Output Current—mA 
FIGURE 6 
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FIGURE 8 
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SN75174 

QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 


SUPPLY CURRENT 


vs 



01 2345678 
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No Load, 
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Vcc —Supply Voltage—V 


Vcc~Supply Voltage —V 


FIGURE 9 


FIGURE 10 


TYPICAL APPLICATION 



NOTE: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept 
as short as possible. 


FIGURE 11 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


I • Meets EIA Standards RS-422-A, RS-423-A, 

I and RS-485 

I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

^ • Designed for Multipoint Bus Transmission on 

Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common Mode Input Voltage Range 
-12 V to 12 V 

• Input Sensitivity . . . ±200 mV 

• Input Hysteresis ... 50 mV Typ 

• High Input Impedance . . . 12 kO Min 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Plug-in Replacement for MC3486 

description 

The SN75175 is a monolithic quadruple 
differential line receiver with 3-state outputs. It 
is designed to meet the requirements of EIA 
Standards RS-422-A, RS-423-A, and RS-485 
and several CCITT recommendations. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 
second. Each of the two pairs of receivers has 
a common active-high enable. 

The receivers feature high input Impedance, 
input hysteresis for Increased noise Immunity, 
and input sensitivity of ± 200 mV over a 
common-mode input voltage range of ±12 V. 
The SN75175 Is designed for optimum 
performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 

The SN75175 is characterized for operation from 
0°C to 70°C. 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS 

A - B 

ENABLE 

OUTPUT 

Y 

V|DS 0.2 V 

H 

H 

-0.2 V < V|D < 0.2 V 

H 

7 

V|D ^ -0.2 V 

H 

L 

X 

L 

Z 


H = high level, L = low level, ? - indeterminate, 
X = irrelevant, Z = high impedance (off) 


D2602, OCTOBER 1980-REVISED SEPTEMBER 1989 


D, J, OR N PACKAGE 
(TOP VIEW) 


ibL 

TT 


D vcc 

iaC 

2 

15 

J 4B 

iyC 

3 

14 

U 4A 

1,2EN C 

4 

13 

] 4Y 

2Y[I 

5 

12 

U 3,4EN 

2AC 

6 

11 

U 3Y 

2B[I 

7 

10 

D 3A 

gndE 

8 

9 

U 3B 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


— ^ Copyright © 1989, Texas Instruments Incorporated 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... 7V 

Input voltage, A or B inputs. ±25 V 

Differential input voltage (see Note 2) . ±25 V 

Enable input voltage ...... 7 V 

Low-level output current ... 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package.. . . . 950 mW 

J package... 1025 mW 

N Package... 1150 mW 

Operating free-air temperature range... 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. -300°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. -260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 
In the J package, SN75175 chips are glass mounted. 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

Common-mode input voltage, V|q 

±12 

V 

Differential input voltage, V|d 

±12 

V 

High-level enable input voltage, Vih 

2 

V 

Low-level enable input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 


Low-level output current, Iql 

16 

mA 

Operating free-air temperature, T^ 

0 70 

°C 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPi MAX 

UNIT 

Differential-input high-threshold 

Vth 

voltage 

Vq = 2.7 V, Iq = -0.4 mA 

0.2 

V 

Differential-input low-threshold 
Vtl 

voltage 

Vq = 0.5 V, Iq = 16 mA 

-0.2* 

V 

''^hys Hysteresis^ 


50 

mV 

V|K Enable-input clamp voltage 

1| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

V|p = 200 mV, Iqh = -400 iiA, See Figure 1 

2.7 

V 

Vql Low-level output voltage 

ViD = -200 mV, See Figure 1 - 

Iql = 8 mA 

0.45 

V 

lOL = 16 fTiA 

0.5 

High-impedance-state 

•oz 

output current 

Vq = 0.4 V to 2.4 V 

±20 


i| Line input current 

Other input at 0 V, 

See Note 4 

V| = 12 V 

1 

mA 

V| = - 7 V 

-0.8 

IlH High-level enable-input current 

V|H = 2.7 V 

20 

fiA 

l||_ Low-level enable-input current 

V|L = 0.4 V 

-100 

^LA 

rj Input resistance 


12 

kfi 

Iqs Short-circuit output currenti 


-15 -85 

mA 

Ice Supply current 

Outputs disabled 

70 

mA 


^All typical values are at Vqc = 5 V, T/\ = 25 °C. 

* The algebraic convention, in which the less postitive (more negative) limit is designated as minimum, is used in this data sheet for threshold 
voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj^., and the negative-going input threshold voltage, 
Vj_. See Figure 4. 

1 Not more than one output should be shorted at a time and the duration of the short circuit should not bxceed one second. 

NOTE 4: Refer to EIA standards RS-422-A, RS-423-A, and RS-485 for exact conditions. 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 



UlJ'lkl 

tPLH 

Propagation delay time, low-to-high-level output 

Cl 

= 15 pF, 

See Figure 2 

22 

35 


tPHL 

Propagation delay time, high-to-low-level output 

25 

35 


tpZH 

Output enable time to high level 

Cl 

= 15 pF, 

See Figure 3 , 

13 

30 

ns 

*PZL 

Output enable time to low level 

, 19 

30 


tPHZ 

Output disable time from high level 

Cl 

= 15 pF, 

See Figure 3 

26 

35 


*PLZ 

Output disable time from low level 

25 

35 

■91 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT 



FIGURE 2. PROPAGATION DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t|- < 6 ns, 
tf < 6 ns, Zout = 50 Q. 

B. Cl includes probe and stray capacitance. 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 




3 V — 
INPUT 


OUTPUT 


tPZL 


-1.5 V 

/A. _OV SW1 to -1.5 V 

I SW2 closed 

I#- tpzL SW3 open 

—V-|--4.5 V 

V -1.5 V 

N-VoL 



VOLTAGE WAVEFORMS 


FIGURE 3. ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, tf < 6 ns, 
tr ^ 6 ns, Zout = 50 fi. 

B. Cl includes probe and stray capacitance. 

C. All diodes are 1N916 or equivalent. 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 


vs 


> 

I 


o 

> 


O 

> 



-125-100-75-50-25 0 25 50 75 100 125 




X 

I 

X 

o 

> 



0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 


V|D—Differential Input Voltage—mV 


IOH“H' 9 l’‘Level Output Current—mA 


FIGURE 4 


FIGURE 5 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 

FREE-AIR TEMPERATURE 



Ta—F ree-Air Temperature— 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 5 10 15 20 25 30 

IOL“Low-Level Output Current—mA 


FIGURE 6 


FIGURE 7 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 

OUTPUT VOLTAGE 

vs 

vs 

FREE-AIR TEMPERATURE 

ENABLE VOLTAGE 

= 5 V 
— 0 2 V 


5 III 

V|d = 0.2V 



Load = 8 klTi to ground 

= 8 mA 


, Ta = 25°C , , 

1 1 


^ 1 VCC = 5.25 V 
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SN75175 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 

INPUT CURRENT 


VS 



-8 -6 -4 -2 0 2 4 6 8 10 12 


V|—Input Voltage—V 
FIGURE 12 


TYPICAL APPLICATION 


1/4SN75172 


1/4SN75174 



1/4SN75172 1/4SN75173 1/4SN75173 1/4SN75174 

FIGURE 13 


NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


■ • Bidirectional Transceiver 

I • Meets EIA Standards RS-422A and CCITT 
I Recommendations V. 11 and X.27 

I • Designed for Multipoint Transmission on 
' Long Bus Lines in Noisy Environments 

• 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability. . . ± 60 mA Max 

• Thermai Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance . . . 12 kO Min 

• Receiver Input Sensitivity . . . ±200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 


D2619, JUNE 1984-REVISED AUGUST 1989 

D OR P 

DUAL-IN-LilME PACKAGE 
(TOP VIEW) 

_Rpi ^ sh Vcc 

REC2 7l]B 

DE|l3 6 Ha 

D Q4 Sp CND 


FUNCTION TABLE (DRIVER) 


INPUT 

ENABLE 

OUTPUTS 

D 

DE 

A 

B 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

A- B 

ENABLE 

RE 

OUTPUT 

R 

V|d>0.2 V 

L 

H 

-0.2 V< V|d<0.2 V 

L 

? 

V|D < -0.2 V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


The SN75176A differential bus transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipoint 
bus transmission lines. It is designed for 
balanced transmission lines and meets 
EIA Standard RS-422A and CCITT 
Recommendations V.11 and X.27. 

The SN75176A combines a 3-state differential 
line driver and a differential-input line receiver 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 
and active-low enables, respectively, that can be 
externally connected together to function as 
direction control. The driver differential outputs 
and the receiver differential inputs are connected 
internally to form differential input/output (I/O 
bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 
or Vcc = 0- These ports feature wide positive 
and negative common-mode voltage ranges 
making the device suitable for party-line 
applications. 


logic symbol 



logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


description (continued) 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- 
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 °C. The receiver features 
a minimum input impedance of 12 kO, input sensitivity of ± 200 mV, and a typical input hysteresis of 50 mV. 

The SN75176A can be used in transmission line applications employing the SN75172 and SN75174 
quadruple differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT | TYPICAL OF A AND B I/O PORTS | TYPICAL OF RECEIVER OUTPUT 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Voltage at any bus terminal.. - 10 V to 15 V 

Enable input voltage. . 5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package. 725 mW 

P package. 1000 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 464 mW at 70°C at the rate of 5.8 mW/°C and 
derate the P package to 640 mW at 70 °C at the rate of 8.0 mW/®C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

v 

Voltage at any bus terminal (separately or common-mode), V| or V|q 

-7 12 

V 

High-level input voltage, V|h 

D, DE, and RE 

2 

v 

Low-level input voltage, V|l 

D, DE, and M 

0.8 

v 

Differential input voltage, V|p (see Note 3) | 

±12 

v 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

liA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta | 

o 

o 

°C 


NOTE 3; Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free^air 
temperature (unless otherwise noted). 


PARAMETER 

TEST CONDITIONS 

MIN TYP* 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|H = 2 V, 

Iqh = -33 mA 

V|L = 0.8 V, 

3.7 

V 

VoL 

Low-level output voltage 

V|H = 2 V, 

Iql = 33 mA 

V|L = 0.8 V, 

1.1 

V 

|VODll 

Differential output voltage 

o 

II 

p 

2 V0D2 

V 

|V0D2l 

Differential output voltage 

Rl = 100 0, 

See Figure 1 

CM 


Rl = 54 Q, 

See Figure 1 

1.5 2.4 


^|VodI 

Change in magnitude of 
differential output voltage* 


±0.2 

V 

Vqc 

Common-mode output voltage § 

Rl = 54 Q or 100 Q, 

See Figure 1 

3 

V 

^|Vocl 

Change in magnitude of 
common-mode output voltage* 


±0.2 

V 

'o 

Output current 

Output disabled. 

Vo = 12 V 

1 

mA 

See Note 4 

Vo = -7 V 

-0.8 

l|H 

High-level input current 

V| = 2.4 V 

20 

HA 

l|L 

Low-level input current 

V| = 0.4 V 

-400 




Vo = -7V 

-250 


•os 

Short-circuit output current 

Vo = Vcc 

250 

mA 



Vo = 12 V 

500 


•cc 

Supply current (total package) 

No load 

Outputs enabled 

35 

50 

mA 

Outputs disabled 

26 

40 


^AII typical values are at V^C = 5 V and Ta = 25 °C. 

^AIVqdI si^cI A|VocI S'"® the changes in magnitude of Vqd Vqc respectively, that occur when the input is changed from a high 
level to a low level. 

§ln EIA Standard RS-422A, N/qc- which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
NOTE 4; This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 


driver switching characteristics, Vcc * 5 V, Ta * 25 ®C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl = 60 12, 

See Figure 3 

40 

60 

ns 

*TD 

Differential-output transition time 

65 

95 

ns 

*PZH 

Output enable time to high level 

Rl = 110 12, 

See Figure 4 

55 

90 


tPZL 

Output enable time to low level 

Rl = 110 12, 

See Figure 5 

30 

50 

BBI 

tpHZ 

Output disable time from high level 

Rl = 110 12, 

See Figure 4 

85 

130 

ns 

tPLZ 

Output disable time from low level 

Rl = 110 12, 

See Figure 5 

20 

40 

ns 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 

UNIT 

Vth 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

Iq = -0.4 mA 

0.2 

V 

vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

- 0 . 2 * 

V 

Vt-f - Vt 

_ Hysteresis 5 


50 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = - 200 mV, 
See Figure 2 

IQH = -400 nA, 

2.7 

V 

VOL 

Low-level output voltage 

V|D = -200 mV, 
See Figure 2 

lOL = 8 mA, 

0.45 

V 

•oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

/.A 

l| 

Line input current 

Other input = 0 V, 

V| = 12V 

1 

mA 

See Note 4 

V| = -7 V 

- 0.8 

l|H 

High-level enable-input current 

V,H = 2.7 V 

20 

liA 

l|L 

Low-level enable-input current 

V|L = 0.4 V 

-100 

^A 

n 

Input resistance 


12 

kQ 

'OS 

Short-circuit output current 


-15 


-85 

mA 

'cc 

Supply current (total package) 

No load 

Outputs enabled 


35 

50 

mA 

Outputs disabled 


26 

40 



'•'All typical values are at Vcc = 5 V, Ta = 25 °C. 

^The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage levels only. 

^Hysteresis is the difference between the positive-going input threshold voltage, VJ 4 ., and the negative-going input threshold voltage, 
Vj _. See Figure 4, 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 


receiver switching characteristics, Vqc “ 5V, Ta ** 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = 

-1.5 V to 1 

.5 V, 

21 

35 

ns 

fPHL 

Propagation delay time, high-to-low-level output 

Cl = 

15 pF, 

See Figure 6 

23 

35 

ns 

tPZH 

Output enable time to high level 

Cl = 

15 pF, 

See Figure 7 

10 

30 

ns 

*PZL 

Output enable time to low level 

12 

30 

ns 

tpHZ 

Output disable time from high level 

Cl = 

15 pF, 

See Figure 7 

20 

35 

ns 

*PLZ 

Output disable time from low level 

17 

35 

ns 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 





TEST CIRCUIT 



tTD N- U— txp 


VOLTAGE WAVEFORMS 


FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 




VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr :S6 ns, 
tf <6 ns, Zout = 50 fl. 

B. Cl includes probe and jig capacitance. 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 






FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t^ :S6 ns, 
tf <6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 
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VoD - Differential Output Voltage-V VqH - High Level Output Voltage- 


SN7517eA 

DIFFERENTIAL BUS TRANSCEIVER 
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VoL—Low-Level Output Voltage—^ 


SN7S176A 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


Vc( 

V|C 

IqL 

- 1 - 

: = 5 V 
= -0.2 V 
= 8 mA 




































! 



0 10 20 30 40 50 60 70 80 

TA-Free-Air Temperature—°C 

FIGURE 12 


RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 
V|d = 0.2 V 


Load 
_Ta = 

= 8 to ground 

25“C _ 

1 1_, 

CC = 5.25 V— 




r 



\/r*r* = 

5 V -- 

\a _ 



VCC 


1_ Vnn = d 7 f; V_1 






































0.5 1 1.5 2 2.5 

V|—Enable Voltage—V 

FIGURE 13 


RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Vcc = 5.25 V 


Vcc = 4.75 V 


V|d = -0.2V 


Load = 1 to Vqc 


Ta = 25°V 


Vcc = 5 V 



0 0.5 1 1.5 2 2.5 

V|—Enable Voltage—V 

FIGURE 14 
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SN75176A 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL APPLICATION 


SN75176A SN75176A 



NOTE: 


The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


■ • Meets EIA Standards RS-422-A and RS-485 
I and CCfTT Recommendations V. 11 and 

I X.27 

I • Designed for Multipoint Transmission on 
I Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Bus Voltage Range ... - 7 V to 12 V 

® Positive and Negative Current Limiting 

® Driver Output Capability ... 60 mA Max 

• Driver Thermal Shutdown Protection 

• Receiver Input Impedance . . . 12 kl2 Min 

® Receiver Input Sensitivity . . . ±200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN75177B and SN75178B differential bus 
repeaters are monolithic integrated devices each 
designed for one-way data communication on 
multipoint bus transmission lines. These devices 
are designed for balanced transmission bus line 
applications and meet EIA Standard RS-422-A 
and RS-485 and CCITT Recommendations V.11 
and X.27. Each device is designed to improve 
the performance of the data communication over 
long bus lines. The SN75177B and SN75178B 
are identical except for the complementary 
enable inputs, which allow the devices to be 
used in pairs for bidirectional communication. 


D2606, JULY 1985-REVISED JANUARY 1990 

SIM75177B . . . D, JG, OR P PACKAGE 
(TOP VIEW) 

Vcc C 1 8 p A 

TC2 7118 

EN C 3 6 JZ 

GND Q4 S^ Y 

SN75178B . . . JG OR P PACKAGE 
(TOP VIEW) 

VccQl U 8p A 
_JC 2 7 I] B 

EN[l3 6 Hz 

GND P4 sp y 


SN75177B FUNCTION TABLE 


DIFFERENTIAL INPUTS 

ENABLE 

OUTPUTS 

A-B 

EN 

T 

Y 

Z 

V|D > 0.2 V 

H 

H 

H 

L 

-0.2 V < V|D < 0.2 V 

H 

? 

? 

? 

ViD < 0.2 V 

H 

L 

L 

H 

X 

L 

Z 

Z 

Z 


SN75178B FUNCTION TABLE 


DIFFERENTIAL INPUTS 

ENABLE 

OUTPUTS 

A-B 


T 

Y 

z 

V|D > 0.2 V 

L 

H 

H 

L 

-0.2 V < V|D < 0.2 V 

L 

7 

? 

? 

V|D < 0.2 V 

L 

L 

L 

H 

X 

H 

Z 

Z 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = impedance (off) 


The SN75177B and SN75178B feature positive- and negative-current limiting 3-state outputs for the 
receiver and driver. The receiver features high input impedance, input hysteresis for increased noise 
immunity, and input sensitivity of ± 200 mV over a common-mode input voltage range of - 7 V to 12 V. 
The driver features thermal shutdown for protection from line fault conditions. Thermal shutdown is designed 
to occur at a junction temperature of approximately 150°C. The driver Is designed to drive current loads 
up to 60 mA maximum. 


The SN75177B and SN75178B are designed for optimum performance when used on transmission buses 
employing the SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line 
receivers, or SN75176B bus transceiver. 


PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
specifications per the terms of Texas instrumants 
standard warranty. Production processing does not 
necessarily include testing of aii parameters. 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


logic symbols' 


logic diagrams (positive logic) 




^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

scnematics of inputs and outputs 


EQUIVALENT OF DRIVER OR ENABLE INPUT 

Vcc-- 1 —-- 

i Rea 


Driver input: Rgq = 3 kO NOM 
Enable input: R^q = 8 kQ NOM 




TYPICAL OF ALL RECEIVER OUTPUTS 

- 1 - Vcc 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).... 7 V 

Voltage range at any bus terminal .. -10V to 15V 

Differential input voltage (see Note 2) . ±25 V 

Enable input voltage. 5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package . 725 mW 

JG package . 825 mW 

P package. 1000 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate the D package to 464 mW at 70 °C at the rate of 5.8 mW/°C, the 
JG package to 528 mW at 70°C at the rate of 6.6 mW/°C and the P package to 640 mW at 70“C at the rate of 8.0 mW/°C. 
In the JG package, SN75177B and SN75178B chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, VqC 

4.75 5 5.25 

V 

High-level input voltage, V|h 

EN or EN 

2 

V 

Low-level linput voltage, V|l 

EN or EN 

0.8 

V 

Common-mode input voltage, V|q 

-7^ 12 

v 

Differential input voltage, V|0 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

/.A 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, 

0 70 

°C 


^The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage. 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

V|K Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vq Output voltage 

lO = 0 

0 6 

V 

iVoDI 1 Differential output voltage 

lO = 0 

1.5 6 

V 

|VoD2l Differential output voltage 

Rl_ = 100 fi. See Figure 1 

>iV 0 D 1 

a 

2 

R|_ = 54 fi. See Figure 1 

1.5 2.5 5 

V 

|VoD3i Differential output voltage 

See Note 4 

1.5 5 

V 

, , Change in magnitude of 

A VoD + 

differential output voltage + 

R|_ = 54 fi or 100 Q, 

See Figure 1 

± 0.2 

V 

Vqc Common-mode output voltage 

3 

-1 

V 

, , Change in magnitude of 

A Vqc + 

common-mode output voltage + 


± 0.2 

V 

Iq Output current 

Vcc = 0, Vq = - 7 V to 12 V 

±100 

/iA 

High-impedance-stage 

•oz 

output current 

Vq = -7 V to 12 V 

±100 

/tA 

l||^ High-level input current 

V| = 2.4 V 

20 

/tA 

l|L Low-level input current 

V| = 0.4 V 

-400 

^A 

•os Short-circuit output current 

Vo = -7V 

-250 

mA 

< 

O 

II 

< 

o 

o 

250 

Vo = 12 V 

250 

•CC Supply current (total package) 

No load 

Outputs enabled 

57 70 

mA 

Outputs disabled 

to 

CO 

CD 

CM 


^All typical values are at Vcc = 5 V and = 25 °C. 

^A|VodI A|Vocl are the changes in magnitude of Vqd and VqC/ respectively, that occur when the input is changed from a high 
level to a low level. 

NOTE 4: See EIA Standard RS-485 from Figure 3.5, Test Termination Measurement 2. 


driver switching characteristics, Vcc “ 5 V, Ta « 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tSSM 

Differential-output delay time 

Rl = 54 fi. 

See Figure 3 

15 

22 


Em 

Differential-output transition time 

20 

30 



Output enable time to high level 

Rl = 110 Q. 

See Figure 4 

85 

120 

ns 


Output enable time to low level 

Rl = 110 fi. 

See Figure 5 

40 

60 

ns 


Output disable time from high level 

Rl = 110 Q. 

See Figure 4 

150 

250 

ns 

WBKM 

Output disable time from low level 

Rl = 110 S2, 

See Figure 5 

20 

30 

ns 
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SN7S177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

^0 

Voa. Vob 

Voa- Vob 

IvqdiI 

Vo 

Vo 

1^0021 

Vt (Rl = 100 12) 

Vt (Rl = 54 12) 

IVqdsI 


Vt (Test termination 
Measurement 2) 

^IVqdI 

< 

1 

^1 

1 |Vtl - |V,| 1 

vqc 

iVosI 

|Vosl 

AlVocI 

1 Vqs ~ Vqs I 

o 

l> 

1 

m 

O 

> 

'os 

I'sal' Hsbl 


'0 

I'xal. I'xbl 

•ia- *ib 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 

UNIT 

Vth 

Differential-input high-threshold voltage 

Vq = 2.7 V, 

Iq = -0.4 mA 

0.2 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

Iq = 8 mA 

-0.2* 

V 

Vhvs 

Hysteresis ^ 


50 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = 200 mV, 

See Figure 2 

IqH - -400 fiA, 

2.7 

V 

VoL 

Low-level output voltage 

ViD = -200 mV, 
See Figure 2 

Iql = 8 mA, 

0.45 

V 

•oz 

High-impedance-state output current 

Vq = 0.4 V to 2.4 V 

20 

fiA 

-400 

l| 

Line input current 

Other input at 0 V, 

V| = 12 V 

1 

mA 

See Note 5 

V| = -7 V 

-0.8 

l|H 

High-level enable-input current 

V|H = 2.7 V 

20 


l|L 

Low-level enable-input current 

V|L = 0.4 V 

-200 

liA 

rj 

Input resistance 


12 

kl2 

•os 

Short-circuit output current 


-15 


-85 

mA 

'cc 

Supply current (total package) 


Outputs enabled 


57 

70 

mA 


Outputs disabled 


26 

35 


^All typical values are at Vcc = 5 V, T/y = 25 °C. 

^The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, \/j + , and the negative-going input threshold voltage, 
Vj-. See Figure 12. 

NOTE 5: Refer to EIA Standard RS-422 for exact conditions. 

receiver switching characteristics, Vcc “ 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = 

-1.5 V to 

1.5 V, 

19 

35 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

Cl = 

15 pF, 

See Figure 6 

30 

40 

ns 

IPZH 

Output enable time to high level 

Cl = 

15 pF, 

See Figure 7 

10 

20 

ns 

*PZL 

Output enable time to low level 

12 

20 

ns 

tPHZ 

Output disable time from high level 

Cl = 

15 pF, 

See Figure 8 

25 

35 

ns 

tPLZ 

Output disable time from low level 

17 

25 

ns 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


PARAMETER MEASUREMENT INFORMATION 



T 

Voc 

4 , 


FIGURE 1. DRIVER Vqd AIMD Vqc 





tDD-M-W 


N H *DD 


OUTPUT 50% 


j;f 90% \j 

71 ,0% 


-«2.5 V 

50% 


I «-2.5 V 

-♦I k~ 1 


TEST CIRCUIT 


tTD 14- -mm- tTD 

VOLTAGE WAVEFORMS 


FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

OUTPUT 

0 V or 3 V - 



(SN75178A) 

INPUT 
(SN75177A) 


SN75178B (See Note 
I 50 n Enable is 
active low 


fllOn 


E)(E 3 CZ: 


0.5 V 



tPZH 


tpH2~l4-^l 


VOH 

Voff « 0 V 


TEST ClRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES (tpzH/ tpHZ) 

NOTES; A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp <6 ns, 
tf <6 ns, Zout = 50 fi. 

B. Cl includes probe and jig capacitance. 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES (tpzL^ tpLZ) 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN75177B, SI\I75178B 
DIFFERENTIAL BUS REPEATERS 


PARAMETER MEASUREMENT INFORMATION 




l y. voH 

/l.5V 

J -o.v 


OUTPUT 


-«4.5 V 


VoL 



(SN75177B)- 
INPUT 
(SN75178B) - 


. \ i / " ■ . . 3 V (SN75177B) . . % r ' . . y . 3 V 

\J \/ SI to 1.5 V \J \/ SI to-1.5 V 

Y S2 closed INPUT X’ ®'' % S2 closed 

/|\ / \ closed / 1\ y \ S3 closed 

. t I \—_/ \_ 0 V (SN75178B) —/ | \—/ V— 0 V 


tPHZ—k- H 

_ I 

OUTPUT 


0.5 V V 

T--V 


VoH 

OUTPU 

-«1.3V 

VOLTAGE WAVEFORMS 



VoL 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle * 50%, t^ = tf = 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 

FIGURE 7. RECEIVER ENABLE AND DISABLE TIMES 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


VS 



0 -20 -40 -60 -80 -100 -120 

•OH“High Level Output Current—mA 


FIGURE 8 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 
Iq — Output Current—mA 


FIGURE 10 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 



lOL — Low Level Output Current-mA 


FIGURE 9 

RECEIVER OUTPUT VOLTAGE 


vs 

DIFFERENTIAL INPUT VOLTAGE 


> 

I 


O 

I 

O 

> 



-125 -75 -25 0 25 50 75 100 125 


V|D — Differential Input Voltage—mV 


FIGURE 11 
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SN75177B. SN75178B 
DIFFEBENTIAL BUS BEFEATERS 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 


APPLICATION INFORMATION 


SN7S177B 



NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 


FIGURE 16. TYPICAL APPLICATION CIRCUIT 
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SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


■ • Meets EIA Standards RS-422-A and RS-485 

■ and CCITT Recommendations V.11 and 
I X.27 

I • Bus Voltage Range ... - 7 V to 12 V 
i • Positive and Negative Current Limiting 

• Driver Output Capability ... 60 mA Max 

• Driver Thermal Shutdown Protection 

• Receiver input Impedance . . . 12 kl2 Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN75179B driver and bus receiver circuit is 
a monolithic integrated device designed for 
balanced transmission line applications and 
meets EIA Standards RS-422-A and RS-485 and 
CCITT Recommendations V.11 and X.27. It is 
designed to improve the performance of full- 
duplex data communications over long bus lines. 

The SN75179B driver outputs provide limiting 
for both positive and negative currents. The 
receiver features high input impedance, input 
hysteresis for increased noise immunity, and 
Input sensitivity of ± 200 mV over a common¬ 
mode input voltage range of -12 V to 12 V. 
The driver provides thermal shutdown for 
protection from line fault conditions. Thermal 
shutdown Is designed to occur at a junction 
temperature of approximately 150°C. The 
device is designed to drive current loads of up 
to 60 mA maximum. 

The SN75179B is characterized for operation 
from 0°C to 70°C. 


D2845, OCTOBER 1985-REVISED AUGUST 1989 


D, JG, OR P PACKAGE 
(TOP VIEW) 

Vcc C 1 8 H A 

RC 2 7 U B 

D[l3 6 U Z 

gndQa sp Y 


FUNCTION TABLE (DRIVER) 


INPUT 

OUTPUTS 1 

D 

Y 

Z 

H 

H 

L 

L 

L 

H 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

OUTPUT 

A - B 

R 

ViD > 0.2 V 

H 

-0.2 V< V|D< 0.2 V 

? 

V|D s -0.2 V 

L 


H = high level, L = low level, ? = indeterminate 

logic symbol*^ 


R-1^ 


(3) 




( 8 ) 



(7) 


(6) 

1 (5) 


A 

B 

Z 

Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


schematics of inputs and outputs 




absolute maximum ratings over operating free~air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . .. 7 V 

Voltage at any bus terminal.. -10V to 15V 

Differential input voltage (see Note 2) . ±25 V 

Continuous total dissipation at (or below 25°C free-air temperature (see Note 3): 

D package. 725 mW 

JG package . 825 mW 

P package. 1000 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate the D package to 464 mW at 70 °C at the rate of 5.8 mW/°C , the 
JG package to 528 mW at 70 °C at the rate of 6.6 mW/°C and the P package to 640 mW at 70 °C at the rate of 8.0 mW/°C.. 
In the JG package SN75179B, chips are glass mounted. 
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SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, Vih 

Driver 

2 

V 

Low-level input voltage, V|l 

Driver 

0.8 

V 

Common-mode input voltage, V|c 

-7^ 12 

V 

Differential input voltage, V|q 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

mA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, T/^ 

0 70 

°C 


^ The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common- 
mode input voltage and threshold voltage. 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

ViK Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vq Output voltage 

lO = 0 

0 6 

V 

|VoDll Differential output voltage 

lO = 0 

1.5 6 

V 

|VoD2l Differential output voltage 

Rl = 100 0, See Figure 1 

’/zVqdI 

V 

2 

R|_ = 54 0, See Figure 1 

1.5 2.5 5 

V 

iVoDSi Differential output voltage 

See Note 4 

1.5 5 

V 

AiVnni Change in magnitude of 

differential output voltage § 


±0.2 

V 

Voc Common-mode output voltage 

Rl = 54 Q or 100 fi. See Figure 1 

±3 

- 1 

V 

, Change in magnitude of 
^rOCl . s 

common-mode output voltage ^ 


±0.2 

V 

Iq Output current 

Vcc = 0- Vq = - 7 V to 1 2 V 

±100 

/iA 

l|H High-level input current 

V| = 2.4 V 

20 

mA 

l||_ Low-level input current 

V| = 0.4 V 

-200 

mA 

•os Short-circuit output current 

Vq = -7 V 

-250 

mA 

Vo = Vcc or 12 V 

250 

Ice Supply current (total package) 

No load 

57 70 

mA 


^All typical values are at Wqq = 5 V and = 25 °C. 

5a|Vod1 A|VocI are the changes in magnitude of Vqd and VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

NOTE 4: See EIA Standard RS-485, Figure 3.5, Test Termination Measurement 2. 


driver switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl = 54 fi. See Figure 3 

15 

22 

ns 

tTD 

Differential-output transition time 

20 

30 

ns 
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SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

Voa/ Vob 

r 

XJ 

0 

> 

0 

> 

IVoDll 

Vo 

Vo 

IV 0 D 2 I 

Vt (Rl = 100 fi) 

Vt (Rl = 54 fi) 

iVODsl 


Vt (Test termination 
Measurement 2) 

^IVodI 

l|Vtl-|Vtll 

1 ivtl-lvtl 1 

Voc 

|Vosl 

IVosI 

A|Vocl 

|Vos “ VqsI 

|Vos “ Vqs! 

•os 

Hsa!' Hsbl 


•0 

Hxal' Hxbl 

•ia' •ib 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

VjH Differential-input high-threshold voltage 

Vq = 2.7 V, Iq = -0.4 mA 

0.2 

V 

VjL Differential-input low-threshold voltage 

Vq = 0.5 V, Iq = 8 mA 

-0.2^ 

V 

Vhys Hysteresis § 


50 


Vqh High-level output voltage 

V|D = 200 mV, Iqh = -400 ^tA, 

See Figure 2 

2.7 

a 

Vql Low-level output voltage 

ViD = ~ 200 mV, Iql = 8 mA, 

See Figure 2 

0.45 

B 

l| Line input current 

Other input at 0 V, 

See Note 5 

V| = 12 V 

1 


V| = -7 V 

-0.8 

rj Input resistance 


12 

B9[ 

•os Short-circuit output current 


-15 -85 

mA 

Ice Supply current (total package) 

No load 

57 70 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

*The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj _. 
NOTE 5: Refer to EIA Standard RS-422-A for exact conditions. 

receiver switching characteristics, Vcc “ 5V, Ta = 25*^C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

VjD = -1.5 V to 1.5 V, 

Cl = 15 pF, See Figure 4 

19 35 

ns 

tpHL Propagation delay time, high-to-low-level output 

o 

o 

CO 

ns 
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SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER Vqd AND Vqc 




UT -/l-BV \l-5V 




—*DD 


OUTPUT 50% 


/ 9” \1 

JF 1 10% j V- 


-«2.5 V 

r50% 


tTD->l 14- ->1 k~ 


VOLTAGE WAVEFORMS 


^TD 


FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A, The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, t^ ^ 6 ns, 
tf :S 6 ns, Zq = 50 fi. 

B. C|_ includes probe and jig capacitance. 
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VOD - Differential Output Voltage - V Vqh - High-Level Output Voltage - 


SN75179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


TYPICAL CHARACTERISTICS 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE 

vs vs 

HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

5 

4.5 

> 

4 

3.5 
3 

2.5 
2 

1.5 
1 

0.5 
0 

0 -20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120 

•oh-H igh-Level Output Current-mA IqL”L ow-Level Output Current-mA 

FIGURE 5 FIGURE 6 



DRIVER DIFFERENTIAL OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE 



0 10 20 30 40 50 60 70 80 90 100 -125 -75 -25 0 25 50 75 100 125 

Iq —Output Current— mA Ijp —Differential Input Voltage—mA 

FIGURE 7 FIGURE 8 
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SN7S179B 

DIFFERENTIAL DRIVER AND RECEIVER PAIR 


> 

I 


> 



X 

o 

> 


TYPICAL CHARACTERISTICS 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -10 -20 -30 -40 -50 

l 0 H“H* 9 ^''Level Output Current—mA 


> 

I 


o 

> 


CD 

I 

I 

X 

o 

> 


vs 



0 10 20 30 40 50 60 70 80 

Ta —Free-AIr Temperature °C 


FIGURE 9 


FIGURE 10 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 5 10 15 20 25 30 

IOL“ Low-Level Output Current —mA 

FIGURE 11 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

FREE-AIR TEMPERATURE 


> 

I 

0) 

O) 

m 

o 

> 


I 

O 

> 


0.5 

0.4 

0.3 

0.2 

0.1 

0 

0 10 20 30 40 50 60 70 80 


Vcc = 5 V 

V|D = - 0.2 V 
lOL = 8 mA 






































Ta —Free-Air Temperature— °C 


FIGURE 12 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 



Meets Standards RS-232-C, EIA>232-D, and 
CCITTV.28 

Four Independent Drivers and Receivers 

Loopback Mode Functionally Self-Tests 
Drivers and Receivers Without 
Disconnection From Line 

Driver Slew Rate Limited to 30 V/p,s Max 

Built-in Receiver 1-^s Noise Filter 

Internal Thermal Overload Protection 

EiA-232-D Inputs and Outputs Withstand 
±30V 


* Low Supply Current... 2.5 mA Typ 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-833C Method 3015 


description 

The SN75186 is a low-power bipolar device 
containing four driver/receiver pairs designed to 
interface data terminal equipment (DTE) with data 
circuit-terminating equipment (DCE). Additionally, 
the SN75186 has a loopback mode that may be 
used by a data communication system to perform 
a functional self test on each driver/receiver pair, 
removing the need to locally disconnect cables 
and install a loopback connector. Flexibility of 
control is ensured by each driver/receiver pair 
having its own loopback control input. The 
SN75186 Is designed to conform to standards 
RS-232-C, its revision ANSI/EIA-232-D-1986, 
and CCITTV.28. 

The maximum slew rate is limited to 30 V/^s at the 
driver outputs and drives a capacitive load of 
2500 pF at 20 kBaud. The receivers have input 
filters that disregard Input noise pulses shorter 
than 1 ns. The SN75186 is a robust device capable 
of withstanding ± 30 V at driver outputs and at 
receiver inputs whether powered or unpowered. 
This device has an internal ESD protection rated 
at 2 kV to prevent functional failures. 

The SN75186 is characterizeo Tor operation from 
0°C to 70°C. ^ 


D3389. FEBRUARY 1990 


FN PACKAGE 
(TOP VIEW) 
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NC - No internal connection 


FUNCTION TABLE (EACH RECEIVER) 


LOOPBACK 

Li 

INPUTS 

OUTPUT 

Z 

A 

Bt 

H 

X 

H 

L 

H 

X 

L 

H 

L 

L 

X 

L 

L 

H 

X 

H 


FUNCTION TABLE (EACH DRIVER) 


LOOPBACK 

INPUT 

OUTPUT 

LB 

A 

Y+ 

H 

H 

L 

H 

L 

H 

L 

X 

L 


t Voltages are RS-232-C, EIA-232-D, and 
V.28 levels 

H = high level, L = low level, X = irrelevant 


PRODUCTION DATA documents contain information current 
as of publication date. Products conform to specifications per 
the terms of Texas Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 



Texas ^ 
Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-608 









SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


schematics of inputs and outputs 




All component values shown are nominal. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqqi (see Note 1) . 15 V 

Supply voltage, Vqq 2 . 7 V 

Supply voltage, Vee..... -15V 

Receiver input voltage range . - 30 V to 30 V 

Driver input voltage range.. (Vee + 2 V) to Vqq-| V 

Loopback input voltage range . 0 V to 7 V 

Driver output voltage range ..-30 V to 30 V 

Continuous total power dissipation at (or below) 25®C free-air 

temperature (see Note 2) ... 1400 mW 

Operating free-air temperature range, . 0°C to 70°C 

Storage temperature range .- 65°C to 150°C 

Case temperature for 10 seconds .. 260®C 


NOTES: 1. All voltages are with respect to the network ground terminal. 

2. For operation above 25“C free-air temperature, derate linearly to 896 mW at 70®C at the rate of 11.2 mWrc. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqci 

10.8 12 13.2 

V 

Supply voltage, Vcc2 

4.5 5 5.5 

V 

Supply voltage, Vee 

-10.8 -12 -13.2 

V 

Input voltage, V| 

Driver and loopback 

0 VcC2 

V 

Input voltage, V| (see Note 3) 

Receiver 

±30 

V 

High-level input voltage, V|h 

Driver and loopback 

2 

V 

Low-level input voltage, V|l 

Driver and loopback 

0.8 

V 

Output voltage, Vq, powered on or off 

Driver 

±30 

V 

High-level output current, Iqh 

Receiver 


IBuSSI 

Low-level output current, Iql 

Receiver 

imumiifiHQ 


Operating free-air temperature, Ta 

0 70 

wsm 


NOTE 3: If all receiver inputs are held at ± 30 V, the thermal dissipation limit of the package may be exceeded. The thermal shutdown may not 
protect the device, as this dissipation occurs in the receiver input resistors. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


DRIVER SECTION 

driver electrical characteristics over full recommended ranges of suppiy voltage and operating 
free-air temperature (unless otherwise noted) 



t All typical values are at Ta = 25'’C. 

^ The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic levels only. 

§ This is the most positive level that the driver output will rise to when the device is in the loopback mode and the driver input is at a low level. 

^ The loopback mode should be entered only when the driver output is in the low (marking) state. 

^ Unused driver inputs should be tied to 0 V or Vcc 2 ; unused loopback inputs should be tied to Vqq 2 . 

NOTES: 4. Minimum loS(H) loS(L) ^re specified at Vq = 0 as this more accurately describes the output current needed to dynamically drive 

capacitive lines. A minimum of ±10 mA is sufficient to drive 2500 pF in parallel with 3 kO at a slew rate of 4 V/|as (in accordance with 
EIA-232-D and V.28). 

5. Test conditions are those specified by EIA-232-D. 

6 . Without a load and V| = 0, the worst case conditions, Vqq 2 pin sources a small current originating from Vqqi giving | 0 Q 2 supply 
current a negative sign. When a receiver has an output load, Vcc2 sinks static and dynamic supply currents to meet load 
requirements. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


driver switching characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output 

Rl = 3 kQ to 7 kQ, 

CL = 15pF, 

0.6 

5 

HSH 

tpHL 

Propagation delay time, high-to-low-level output 

See Figure 3 


0.8 

5 


^skew 

|tpLH-tpHL 1 

RL = 3 kQ to 7 kQ, 

CL=15pFto2500pF 

0.2 

1 

iQH 

SR 

Output slew rate 

RL = 3kQto7kQ, 

CL=15pFto2500pF 

4 

30 


tpd(ILB) 

Propagation delay time going into loopback mode+ 

Rl = 3 kQ to 7 kQ, 

See Figure 7 

See Note 7, 

3 

50 

{iS 

tpd(OLB) Propagation delay time going out of loopback mode§ 

R[_ = 3 kQ to 7 kQ, 

See Figure 7 

See Note 7, 

3 

50 

fiS 

tpd(LB) 

Propagation delay time in loopback mode^ 

Rl = 3 kQ to 7 kQ, 

See Figure 8 

See Note 7, 

3 



^skew 

Skew time in loopback mode 

Rl = 3 kQ to 7 kQ, 

See Note 7 

4 

10 



t All typical values are at = 25®C. 

+ This is the delay between entering the loopback mode and when the data on the receiver output becomes valid. 

§ This is the worst-case (rising or falling edges) total propagation delay between driver input and receiver output when in the loopback mode. 
^ This is the magnitude of the difference between the propagation delay time of the rising and falling edges of tpc|(LB)- 
NOTE 7: Skew time is the magnitude of the difference between tpHi_ and tpm and is measured with a 0 to 3-V input pulse. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


RECEIVER SECTION 


receiver electrical characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 

test conditions 

MIN 

TYPt 

MAX 

UNIT 

vt+ 

Positive-going threshold voltage 

See Figure 5 

1.3 

2 

2.5 

V 

Vt- 

Negative-going threshold voltage 

See Figure 5 

0.5 

1 

1.7 

V 

Vhys 

Input hysteresis (Vt+ - Vj_) 


0.5 

1 

1.5 

V 

VOH 

High-level output voltage 

V| = - 3 V or inputs open, 

lOH = -20 [lA 

3.5 


See Note 8 and Figure 5, 

IOH=-4mA 

2.4 


VoL 

Low-level output voltage 

Iql = 4 mA, 

See Figure 5 

V| = 3 V, 

0.4 

V 

'OS(H) 

Short-circuit output current at high-level 

VoH = 0. 

See Figure 4 


-20 

-60 

mA 

lOS(L) 

Short-circuit output current at low-level 

VOL = VcC2. 

See Figure 4 


20 

60 

mA 

Hn 

Input resistance 

|V|| s25V 

3 

kQ 

|Vil =3Vto25V 

7 


NOTE 8: If the inputs are left unconnected, the receiver interprets this as a low input and the receiver outputs will remain in the high state. 


receiver switching characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP+ 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high level output 

See Figure 6 

2 

6 

^s 

tPHL 

Propagation delay time, high-to-low-level output 

2 

6 

|XS 

tTLH 

Transition time, low-to-high level output^ 

C[_ = 50 pF, See Figure 6 

200 

300 

ns 

^THL 

Transition time, high-to-low level output^ 


50 

300 

ns 

^kew 

1 tPLH-tPHLi 


0.1 1 

[IS 

Wn 

Maximum pulse duration assumed to be noise§ 

Pulse amplitude = 5 V 

1 2 

4 

\xs 


t All typical values are at Ta = 25°C. 

t Transition times are measured between 10% and 90% points on output waveform. 

§ The receiver will ignore any positive- or negative-going pulse whose duration is less than the minimum value of t^ and accept any positive- or 
negative-going pulse whose duration is greater than the maximum value of t^. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


Vcci VCC 2 



Vee - 


PARAMETER MEASUREMENT INFORMATION 

" »OS(L) 

— (J} — '^CCI O'" gnd ^ 

los(H) Vi—0— 

<1 —0)— Vee Of gnd ^ *iL 

v.-<r^ 

Rl = 3 kQ 



Figure 1. Driver Test Circuit, 
V0H» Vou l0S(L)» •0S(H) 


Figure 2. Driver and Loopback 
Test Circuit, I|l, I|h 


VCC1 VcC2 




3V 

ov 

VOH 


DRIVER VOLTAGE WAVEFORMS 
(See Note C) 


VCC1 VCC2 



Figure 3. Driver Propagation Time and Siew Rate 

VCC1 VCC2 



-bH 


Figure 4. Receiver Test Circuit, los(H)> loS(L) Figure 5. Receiver Test Circuit, Vj, Vqlj Vqh 

NOTES: A. The pulse generator has the following characteristics: t^ = 25 (xs, PRR = 20 kHz, Zq = 50 Q. 

B. C[_ includes probe and jig capacitance. 

C, Slew rate = - . 

tr or tf 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


PARAMETER MEASUREMENT INFORMATION 


Vcci VCC 2 



Cl 

(See Note B) 



5V 

-SV 

VOH 

VOL 


RECEIVER VOLTAGE WAVEFORMS 


Figure 6. Receiver Propagation and Transition Times 


Input 



Loopback 
Input LB 



tpd(ILB) “T 


1.5 V 


I 


Receiver 
Output Z 




I" tpd(OLB) 



RECEIVER VOLTAGE WAVEFORMS 


Figure 7. Loopback Entry and Exit Propagation Times 


Input 




Figure 8. Loop Propagation Times in Loopback Mode 

NOTES: A. The pulse generator has the following characteristics: = 25 jis, PRR = 20 kHz, Zq = 50 
B. Cl includes probe and jig capacitance. 
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SN75186 

QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 


PRINCIPLES OF OPERATION 

In normal operation, the SNi^86 acts as four independenyrivers and receivers; the loopback mode is held 
off by keeping logic inputs LB high. Taking a particular LB input low activates the loopback mode in the 
corresponding driver/receiver pair. This causes the output from that driver to be fed back to the input of its 
receiver through dedicated internal loopback circuitry. Data from the receiver output can then be compared, by 
a communication system, with the data transmitted to the driver to determine if the functional operation of the 
driver and receiver together is correct. 

In the loopback mode, external data at the Input of the receiver is ignored and the driver does not transmit data 
onto the line. Extraneous data is prevented internally from being sent by the driver in the loopback mode by 
clamping its output to a level below the maximum interface voltage, - 5 V, ot the EIA-232-D marking state. Below 
this marking level, a reduced 1.5-V output amplitude is used at the driver output. This signal is detected by an 
on-chip loopback comparator and fed to the input stage of the receiver to complete the loop. 

Line faults external to the SN75186 are detected in addition to device failures. These line faults include short 
circuits to ground and to external supply voltages that are greater than (V^e + 7 V) and less than V^e typically. 
For example, with = -12 V, line short circuits to voltages greater than -5 V and less than -12 V will be 
detected. The loopback mode should be entered only when the driver output is low, that is, the marking condition 
of EIA-232-D. It is recommended that loopback not be entered when the driver output is in a high state as this 
may cause a low-level, nondamaging oscillation at the driver output. 

When in the loopback mode, approximately 95% of the SN75186 circuit is functionally checked. There exists 
some low probability of fault mechanisms in circuitry not checked in the loopback mode. To reduce the chances 
of undetected failure, the unchecked circuitry has been designed to be more robust than that within the loopback 
test loop. The areas where special attention has been paid are the receiver input potential divider and resistors, 
the driver output blocking diode (D1), and parts of the driver clamp circuit. 

Protection of the SN75186 is achieved by means of driver output current limits and a thermal trip. Although this 
device will withstand ±30 V at Its receiver input, package thermal dissipation limitations have to be taken into 
consideration if more than one receiver is connected simultaneously. This is due to the possible dissipation in 
the 3-k^^ minimum input resistors, which is not under the control of the thermal trip. Although the supply current 
is higher in the loopback mode than in normal operation, the total power dissipation is not sufficient under normal 
worst-case conditions (of receiver input V| = 15 V + 10%, receiver output voltage = 2.4 V at 4 mA, driver load 
of 3 kQ) to cause the thermal limiting circuitry to trip. 

If the SN75186 goes into thermal trip, the output of the driver goes to a high-impedance state and the receiver 
output is held in a logic-high marking state. Both driver and receiver outputs maintain a marking state for the 
following circuit and do not allow indeterminate conditions to exist. 

The standards specify a minimum driver output resistance to ground of 300 Q when the device is powered off. 
To fully comply with EIA-232-D power-off fault conditions, many drivers need diodes in series with each supply 
voltage to prevent reverse current flow and driver damage. The SN75186 overcomes this need by providing a 
high-impedance driver output of typically 5 kQ under power-off conditions through the use of the equivalent of 
these series diodes in the driver output circuit. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

D1314, JULY 1973-REVISED SEPTEMBER 1989 


I ® Plug-in Replacement for SIM75107A and 
I SN75107B with Improved Characteristics 

I • ±10 mV Input Sensitivity 

I • TTL Compatible 

• Standard Supply Voltages ... ± 5 V 

• Differential Input Common-Mode Voltage 
Range of ±3 V 

• Strobe Inputs for Channel Selection 

• '207 and '207B Have Totem-Pole Outputs 

• "B" Version Has Diode-Protected Input 
Stage for Power-Off Condition 

• Sense Amplifier for MOS Memories 

• Dual Comparator 

• High-Sensitivity Line Receiver 

description 

The SN75207 and SN75207B are pin-for-pin 
replacements for the SN75107A and SN75107B 
respectively. The improved input sensitivity 
makes them more suitable for MOS memory 
sense amplifiers and can result in faster memory 
cycles. Improved sensitivity also makes them 
more useful in line receiver applications by 
allowing use of longer transmission line lengths. 
The '207 and '207B each features a TTL- 
compatible active-pull-up output. 


D OR N PACKAGE 
(TOP VIEW) 


iaE 

TT 

J 14 

H vcc + 

ibC 

2 

13 

H vcc - 

NClI 

3 

12 

D 2A 

iyC 

4 

11 

D 2B 

igC 

5 

10 

D NC 

sC 

6 

9 

H 2Y 

GND C 

7 

8 

D 2G 


NC —No internal connection 


FUNCTION TABLE 


DIFFERENTIAL 

INPUTS 

STROBES 

OUTPUT 

A-B 

G 

S 


V|D > 10 mV 

X 

X 

H 


X 

L 

H 

-10 mV < V |0 < 10 mV 

L 

X 

H 


H 

H 

Indeterminate 


X 

L 

H 

V|D ^ -10 mV 

L 

X 

H 


H 

H 

L 

H = high level, L = low level, X = irrelevant 


The essential difference between the unsuffIxed and "B" version can be seen In the schematics. Input- 
protection diodes are in series with the collectors of the differential-input transistors of the "B" version. 
These diodes are useful In certain "party-line” systems that may have multiple Vcc+ power supplies 
and may be operated with some of the Vcc -i- supplies turned off. In such a system, if a supply is turned 
off and allowed to go to ground, the equivalent input circuit connected to that supply would be as follows: 



UNSUFFIXED VERSION "B " VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to 
some potential greater than 1.4 V. 

These devices are characterized for operation from 0°C to 70 °C and are available in plastic small outline 
(D) package or plastic dual-in-line (N) package. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluae testing of all paramoters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN75207, SN75207B 

DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


logic symbol' 



^This symbol is in accordance with ANSI/EEE Std 91-1984 and lEC 
Publication 617-12. 

schematic (each receiver) 

(14) 

vcc +—f—t-f-1-<»- 

>1 kfi kQ 400 


logic diagram (positive logic) 

e ( 6 ) 


( 12 ) 



L| 






4 kfi^l.6 kfi^ 


1A - 

INPUTS 
IB —ttt 


j 4.25 kfi< 

COMMON 1 J 

I TO BOTH Lr 

I RECEIVERS 


. (4, 9 ) OUTPUT 

t Y 


8 ) STROBE 
G 


(B) STROBE 
S 


NOTE: Resistor values shown are nominal. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


design characteristics 

The '207 and '207B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level 
differential signals in the presence of common-mode noise and variations of temperature and supplies. 
The dc specifications reflect worst case conditions of temperature, supply voltages, and input voltages. 

The Input common-mode voltage range is ± 3 V. This is adequate for application in most systems. In systems 
with requirements for greater common-mode voltage range, input attenuators may be used to decrease 
the noise to an acceptable level at the receiver-input terminals. 

The circuits feature individual strobe inputs for each channel and a strobe input common to both channels 
for logic versatility. The strobe inputs are tested to assure 400 mV of dc noise margin when interfaced 
with Series 54/74 TTL. 

The circuits feature high input impedance and low input currents, which induce very little loading on the 
transmission line. This makes these devices especially useful in party-line systems. The excellent input 
sensitivity (3 mV typical) is particularly important when data is to be detected at the end of a long 
transmission line and the amplitude of the data has deteriorated due to cable losses. The circuits are designed 
to detect Input signals of 10 mV (or greater) amplitude and convert the polarity of the signal into appropriate 
TTL-compatible output logic levels. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VcC-i- (see Note 1). 7V 

Supply voltage, Vcc - . -7V 

Differential input voltage (see Note 2) . ± 6 V 

Common-mode Input voltage (see Note 3). ± 5 V 

Strobe input voltage. 5.5 V 

Continuous total dissipation at (or below) 25 °C free-air temperature: (see Note 4) 

D package.. 950 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values, except differential voltages, are with respect to ground terminal. 

2. Differential input voltage values are at the noninverting (A) terminal with respect to the inverting (B) terminal. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25 °C free-air temperature, derate linearly to 608 mW at 70 °C at the rate of 7.6 mW/ °C for the D package 
and 736 mW at 70 °C at the rate of 9.2 mW/°C for the N package. 
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SN75207, SN75207B 

DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


recommended operating conditions (see Note 5) 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc-f- 

4.75 5 5.25 

V 

Supply voltage, V^C- * 

-4.75 -5 -5.25 

V 

High-level differential input voltage 

Vidh (see Note 6) 

0.01 5 

V 

Low-level differential input voltage, V|dl 

-5^ -0.01 

V 

Common-mode input voltage, V|c (see Notes 6 and 7) 


V 

input voltage, any differential input to ground (see Note 6) 

-5^ 3 

V 

High-level input voltage at strobe inputs, V|h(S) 

2 5.5 

V 

Low-level input voltage at strobe inputs, V|l(s) 

0 0.8 

V 

Low-level output current, Iql 

_-1^ 

mA 

Operating free-air temperature, T^ 

o 

o 

“C 


tjhe algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels only. 

NOTES: 5. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one 
of the differential inputs of the unused receiver should be terminated at some voltage between -3 V and 3 V. 

6 . The recomrhended combinations of input voltages fall within the shaded area of the figure shown. 

7. The common-mode voltage may be as low as -4 V provided that the more positive of the two inputs is not more negative 
than -3 V. 


RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 



5 1 _ i i _i_i 

-5-4-3-2-10 1 2 3 


Input—B-to-Ground Voltage —V 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

High-level 

hH 

input current 

'207 

Vcc± = ±5.25 V 

V|D = 5 V 

30 75 

liA 

'207B 

V|D = -5 V 

30 75 

Low-level 

•iL 

input current 

'207 

Vcc± = ±5.25 V 

V|D = -5 V 

-10 

pcA 

'207B 

V|D = 5 V 

-10 

High-level input current 

into1Gor2G 

VCC± = ±5.25 V, V|H(S) = 2.4 V 

40 

mA 

VCC± = ±5.25 V, V|H(S) = ±5.25 V 

1 

mA 

Low-level input current 

into1Gor2G 

Vcc± = ±5.25 V, V|L(S) = 0.4 V 

-1.6 

mA 

High-level input 

||U 

current into S 

Vcc± = ±5.25 V, V|H(S) = 2.4 V 

80 

liA 

VCC± = ±5.25 V, V|H(S) = ±5.25 V 

2 

mA 

Low-level input 

current into S 

VCC± = ±5.25 V, V|L(S) = 0.4 V 

-3.2 

mA 

Vqh High-level output voltage 

VCC± = ±4.75 V, V|L(S) = 0.8 V, V|oh = 10 mV, 

lOH = -400 mA, V|c = -3 V to 3 V 

2.4 

V 

Vql Low-level output voltage 

VCC± = ±4.75 V, V|H(S) = 2 V, V|dl = -10 mV, 

Iql = 16 mA, V|c = -3 V to 3 V 

0.4 

V 

•oh High-level output current 

VCC± = ±4.75 V, Vqh = ±5.25 V 


[lA 

Short-circuit 
output current* 

Vcc± = ±5.25 V 

-18 -70 

mA 

Supply current from 
CCH-t- Vcc-f f outputs high 

VCC± = ±5.25 V, Ta = 25°C 

18 30 

mA 

Supply current from 
CCH- Vcc-' outputs high 

Vcc± = ±5.25 V, Ta = 25°C 

-8.4 -15 

mA 


"I^AII typical values are at VQC4. = 5 V, Vcc- = -5 V, = 25 °C. 
^Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ * 5 V, VcC- = -5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, low-to-high-level 

tpL h(D) 

' ' output, from differential inputs A and B 

Rl = 470 Q, 

Cl = 50 pF, 

See Figure 1 

35 

ns 

Propagation delay time, high-to-low-level 

tpH|_(D) 

' ' output, from differential inputs A and B 

20 

ns 

Propagation delay time, low-to-high-level 
*PLH(S) from strobe input G or S 

17 

ns 

Propagation delay time, high-to-low-Ievel 
^PHL(S) QLitput, from strobe input G or S 

17 

ns 
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SN75207, SN75207B 

DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



40 mV 


3 V 

0 V 
VOH 


VOL 


NOTES: 


A. The pulse generators have the following characteristics: Zout = 50 0, t^ s 5 ns, tf < 5 ns, twi = 500 ns with PRR = 1 MHz, 
tw2 = 1 MS with PRR = 500 kHz. 

B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. C|_ includes probe and jig capacitance. 

D. All diodes are 1N916. 


FIGURE 1. PROPAGATION DELAY TIMES 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 


STROBES 



FIGURE 2. MOS MEMORY SENSE AMPLIFIER 


RECEIVER 1 RECEIVER 2 RECEIVER 4 



Receivers are '207 or '207B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 

FIGURE 3. DATA-BUS OR PARTY-LINE SYSTEM 


PRECAUTIONS: When only one receiver in a package is being 
used, at least one of the differential inputs of the 
unused receiver should be terminated at some 
voltage between -3 V and 3 V, preferably at 
ground. Failure to do so will cause Improper 
operation of the unit being used because of 
common bias circuitry for the current sources of 
the two receivers. Strobe G of the unused 
channel should be grounded. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


I • Meets EiA Standards RS-422-A, RS485 

I • Meets CCiTT Recommendations V.10, 

I V.11,X.26,X.27 

I • Designed for Muitipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 

• Driver Common-Mode Output Voitage 
Range of - 7 V to 12 V 

• Driver Positive- and Negative-Current 
Limiting 

• Thermai Shutdown Protection 

• Driver 3-State Outputs Active-High Enabie 

• Receiver Common-Mode input Voitage 
Range of -12 V to 12 V 

• Receiver input Sensitivity ... ±200 mV 

• Receiver Hysteresis ... 50 mV Typ 

• Receiver High-input-impedance ... 

12 Min 

• Receiver 3-State Outputs Active-Low 
Enabie for SN751177 Oniy 

• Operates from Single 5-V Supply 
description 

The SN751177 and SN751178 dual differential 
drivers and receivers are monolithic integrated 
circuits that are designed for balanced multipoint 
bus transmission at rates up to 10 Mbits per 
second. They are designed to improve the 
performance of full-duplex data communications 
over long bus lines and meet EIA standards 
RS-422-A, RS-485 and several CCITT 
recommendations. 

The SN751177 and SN751178 driver outputs 
provide limiting for both positive and negative 
currents and thermal shutdown protection from 
line fault conditions on the transmission bus line. 

The receiver features high input impedance of 
12 kn, an input sensitivity of ±200 mV over a 
common-mode input voltage range of -12 V to 
12 V and typical input hysteresis of 50 mV. Fall- 
safe design ensures that if the receiver inputs are 
open, the receiver outputs will always be high. 

The SN751177 and SN751178 are characterized 
for operation from -20°C to S5°C. 


D3381, MARCH 1990 

SN751177 
N PACKAGE 
(TOP VIEW) 

lerii Uiehvcc 

1A[2 15]]1D 

1R[3 14]1Y 

^[4 13I]1Z 

2R[5 ^220E 

2A[6 11322 

2B[7 1032 Y 

GND [8 9 3 2D 

SN751178 
N PACKAGE 
(TOP VIEW) 

IbHi Uiehvcc 

1A[2 153 ID 

1R[3 1431 Y 

IDE [4 13 3 12 

2R[5 1232 DE 

2A [ 6 11 3 22 

2B[7 1032 Y 

GND [ 8 9 3 2D 

SN751177, SN751178 
FUNCTION TABLE OF EACH DRIVER 


INPUT 

D 

ENABLE 

DE 

OUTPUT 

Y Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

2 

2 


SN751177 

FUNCTION TABLE OF EACH RECEIVER 


DIFFERENTIAL INPUTS 

A- B 

ENABLE 

m 

OUTPUT 

R 

V|D > 0.2 V 

L 

H 

-0.2V<V,d < 0.2 V 

L 

? 

V|D £ -0.2 V 

L 

L 

X 

H 

2 


SN751178 

FUNCTION TABLE OF EACH RECEIVER 


DIFFERENTIAL INPUTS 

OUTPUT 

A - B 

R 

V|D > 0.2 V 

H 

-0.2V<V,d < 0.2V 

? 

ViD ^ -0.2 V 

L 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, 2 = high impedance (off) 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN751177, SN751178 

DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


logic symbols^ 


DE 

RE 

ID 

1R 

2D 

2R 


SN751177 


12 

ENI 

14 

15 

EN2 

> IV 

13 


3. 

• V 

^ 2 

1_1 

V 

> 

1 

9 

10 

> IV 



5 

— 

' V 

4 6 

1_1 

V 

> 

^ 7 



1Y 

1Z 

1A 

IB 

2Y 

2Z 

2A 

2B 


SN751178 


IDE 

ID 

1R 

2DE 

2D 

2R 



> 


JT 


> 


JT 


<[ 


Uu_ 


14 


13 


10 


11 



1Y 

1Z 

1A 

IB 

2Y 

2Z 

2A 

2B 


tjhese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12 


logic diagrams (positive logic) 

SN751177 



1Y 

1Z 

1A 

IB 

2Y 

2Z 

2A 

2B 


1Y 

1Z 

1A 

IB 

2Y 

2Z 

2A 

2B 


schematics of Inputs 


EQUIVALENT OF DRIVER OR ENABLE INPUT 



EQUIVALENT RECEIVER INPUT 



All resistor values are nominal. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


schematics of outputs 



All resistor values are nominal. 

absolute maximum ratings over operating free<air temperature range (unless otherwise noted) 


Supply voltage, VqQjsee Note 1). 7 V 

Input voltage, DE, RE, and D inputs. 7 V 

Input voltage range, receiver A or B inputs.-25 V to 25 V 

Receiver differential input voltage range (see Note 2).-25 V to 25 V 

Output voltage range,Driver. -10 V to 15 V 

Receiver low-level output current.50 mA 

Continuous total dissipation at (or below) 25®C free-air temperature (see Note 3).1150 mW 

Operating free-air temperature range, .-20°C to 85®C 

Storage temperature range.-65*^0 to 150®C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260^ 


NOTES: 1. All voltage values,except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting terminal with respect to the Inverting terminal. 

3. For operation above 25°C free-air temperature, derate to 736 mW at 70°C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V|h 

DE, and D inputs 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Common-mode output voltage, Vqc (see Note 4) 

Driver 

-7 12 

V 

High-level output current, Iqh 

-60 

mA 

Low-level output current, Iql 

60 

mA 

Common-mode input voltage, V|q 

Receiver 

±12 

V 

Differential input voltage, V|0 

±12 

V 

High-level output current, Iqh 

-400 

fa 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, T/\ 

-20 85 

°C 


NOTE 4: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
common-mode output and threshold voltage levels only. 
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SN751177, SN751178 

DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


DRIVER SECTIONS 


driver electrical characteristics over recommended ranges of suppiy voltage and operating free- 
air temperature (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|« Input clamp voltage 

Ij = -18 mA 

-1.5 

V 

VqH High-level output voltage 

V|H = 2 V, V|L = 0.8 V, Iqh = - 33 mA 

3.7 

V 

Vql Low-level output voltage 

V|H = 2V, V|L = 0.8 V. Iqh = 33 mA 

1.1 

V 

IVqdi I Differential output voltage 

So = 0 

1.5 6 

V 

|VoD2l Differential output voltage 

Rl = 100 0, See Figure 1 

2 

V 

1/2VOD1 

Rl_ = 54 O, See Figure 1 

1.5 5 

VoD3 Differential output voltage 

See Note 5 

1.5 5 

V 

Change in magnitude of differential 
output voltage (see Note 6) 

Rl = 54 O or 100 O, See Figure 1 

±0.2 

V 

Common-mode output voltage 
(see Note 4) 

-1 3 

V 

Change in magnitude of common-mode 
output voltage (see Note 6) 

±0.2 

V 

•o Output current with power off 

Vcc = 0. Vo = - 7 V to 12 V 

±100 

pA 

•OZ High-impedance-state output current 

Vo = -7 V to 12 V 

±100 

pA 

l|H High-level input current 

V|H = 2.7 V 

20 

pA 

l|l_ Low-level input current 

V|L = 0.4 V 

-100 

mA 

Short-circuit output current 
(see Note 7) 

O 

ii 

1 

< 

-250 

Vo = Vcc 

250 

Vo = 12 V 

250 


Ice Supply current 

No load 

outputs enabled 

o 

o 

00 

pA 

outputs disabled 

50 80 


tAII typical values are at Vqq = 5 V and Ty\ = 25°C 

NOTES: 4. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
common-mode output and threshold voltage levels only. 

5. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 

6. A|VodI a'ld A|Vocl the changes in magnitude of Vqd and Vqc. respectively, that occur when the input is changed from 
a high level to a low level. 

7. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


driver switching characteristics at Vcc = 5 V, = 25®C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tDD 

Differential output delay time 

Rl = 54 0, 

Cl = 50 pF, 

20 

25 

ns 

tTD 

Differential output transition time 

See Figure 3 


27 

35 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

Rl = 27 0, 

Cl = 50 pF, 

20 

25 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 4 


20 

25 

ns 

tpZH 

Output enable time to high level 

Rl = 110O, 
See Figure 5 

Cl = 50 pF, 

80 

120 

ns 

tpZL 

Output enable time to low level 

Rl = 110 O, 
See Figure 6 

Cl = 50 pF, 

40 

60 

ns 

tPHZ 

Output disable time from high level 

Rl = 110 0, 
See Figure 5 

Cl = 50 pF, 

90 

120 

ns 

tPLZ 

Output disable time from low level 

Rl = 110O, 
See Figure 6 

Cl = 50 pF, 

30 

45 

ns 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 



RECEIVER SECTIONS 


receiver electrical characteristics over recommended ranges of common-mode Input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 



tAII typical values are at Vqq = 5 V and T/y = 25°C 

NOTES: 4. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
common-mode output and threshold voltage levels only. 

7. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

8. Hysteresis is the difference between the positive-going input threshold voltage, Vj^., and the negative-going input threshold 
voltage, Vj_. 

9. Refer to EIA standards RS-422-A, RS-423-A, RS-485-A for exact conditions. 

receiver switching characteristics at Vqq = 5 V, T/^ = 25®C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

V|D = -1.5 V to 1.5 V, 

20 35 

ns 

tpHL Propagation delay time, high-to-low-level output 

Cl = 15 pF, See Figure 7 

22 35 

ns 

tp2H Output enable time to high level 



17 25 

ns 

tpzL Output enable time to low level 



20 27 

ns 

tpHZ Output disable time from high level 

SN751177 

= 10 pr, 066 rigur© o 

25 40 

ns 

tp |_2 Output disable time from low level 



0 

0 

CO 

ns 
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SN751177,SN751178 

DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 



FIGURE 1. DRIVER TEST CIRCUIT, Vqd AND Vqc FIGURE 2. RECEIVER TEST CIRCUIT, Vqh AND 

VoL 



(a) DRIVER TEST CIRCUIT (b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL OUTPUT DELAY AND TRANSITION TIMES 



FIGURE 4. DRIVER PROPAGATION DELAY TIMES 


NOTES: A. The pulse generator has the following characteristics: PRR £ 1 MHz, 50% duty cycle, Zq = 50 £2, t^ ^ 6 ns, tf 6 ns.. 
B. C|_ includes probe and jig capacitance. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 



«phz4^ 


(a) DRIVER TEST CIRCUIT (b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 



0.5 V 

(a) DRIVER TEST CIRCUIT (b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 6. DRIVER ENABLE AND DISABLE TIMES 



(a) RECEIVER TEST CIRCUIT (b) RECEIVER VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 


NOTES: A. The pulse generator has the following characteristics: PRR £ 1 MHz, 50% duty cycle, Zq = 50 O, t^ S 6 ns, tf S 6 ns.. 
B. C|_ includes probe and jig capadtance. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-631 








SN751177, SN751178 

DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


INPUT 


OUTPUT 


INPUT 


OUTPUT 


NOTES; 


PARAMETER MEASUREMENT INFORMATION 



(a) RECEIVER TEST CIRCUIT 




3 V 
1.5 V 
0 V 


VOH 


OV 


INPUT 


OUTPUT 



3V 


OV 


51 TO 1.5 V 

52 CLOSED 

53 CLOSED 


input 




tPLZ -H H- 



(b) RECEIVER VOLTAGE WAVEFORMS 


51 TO-1.5 V 

52 CLOSED 
„ „ S3 CLOSED 


«1.3V 

VOL 


FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


L The pulse generator has the following characteristics: PRR S 1 MHz, 50% duty cycle, Zq = 50 O, t^ ^ 6 ns, tf £ 6 ns.. 
I. Cl Includes probe and jig capacitance. 
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I • Meets IBM 360/370 Input/Output Interface 
I Specification for 4.5 Mb/s Operation 

I • Single 5-V Supply 

I • Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Driver Output Short-Circuit Protection 

• Driver Input/Receiver Output Compatible 
with TTL 

• Receiver input Resistance ... 7.4 kQto 
20 kn 

• Ratio Specification for Propagation Delay 
Time, Low-to-High/Hlgh-to-Low 

description 

The SN751730 triple line driver/receiver is 
specifically designed to meet the input/output 
interface specifications for IBM System 360/370. 
It is also compatible with standard TTL logic and 
supply voltage levels. 

The low-impedance emitter-follower driver 
outputs of the SN751730 will drive terminated 
lines such as coaxial cable or twisted pair. 
Having the outputs uncommitted allows wired-OR 
logic to be performed in party-line applications. 
Output short-circuit protection is provided by an 
internal clamping network that turns on when the 
output voltage drops below approximately 2.5 V. 

An open line will affect the receiver Input as would 
a low-level input voltage. 

All the driver inputs and receiver outputs are in 
conventional TTL configuration and the gating 
can be used during power-up and power-down 
sequences to ensure that no noise is introduced 
to the line, by pulling either DE1 or DE2 to a low 
level. 


SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 

D3494. MAY 1990 



FUNCTION TABLE OF EACH DRIVER 


INPUTS 

OUTPUT 

Dl DE1 DE2 

DO 

L X X 

L 

X L X 

L 

XXL 

L 

H H H 

H 


FUNCTION TABLE OF EACH RECEIVER 


INPUT 

OUTPUT 

Rl 

RO 

L 

H 

H 

L 

OPEN 

H 


H = high level, L = low level, 
X = irrelevant 

logic symbols^ 

DRIVER 



^These symbols are in accordance with ANSI/IEEE 
Std. 91-1984 and lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 


logic diagrams (positive logic) 


DRIVER 


D01 

D02 
Vil- D03 


DE2 -J - 

equivalent schematics of driver and receiver 

[ 





i 
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SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1).. 7 V 

Input voltage range,V|: Driver.-0.5 V to 7 V 

Receiver.-0.5 V to 7 V 

Output voltage range, Vq Driver.-0.5 V to 7 V 

Enable input voltage range.-0.5 V to 7 V 

Continuous total power dissipation.See Dissipation Rating Table 

Operating free-air temperature range, Tp^ .0®C to 70°C 

Storage temperature range.-65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260°C 


NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 


PACKAGE 

Ta<25®C 

DERATING FACTOR 

Ta = 70’C 

POWER RATING 

ABOVE Ta = 25«C 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V|h 

Driver, Enable 

2 

V 

Receiver 

1.55 

Low-level input voltage, V||_ 

Driver, Enable 

0.8 

V 

Receiver 

1.15 

Operating free-air temperature, Ta 

o 

o 

°c 
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SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|K Input clamp voltage 

Vcc = 4.75 V. l|L = -18mA 

- 1.5 

V 

Vqh High-level output voltage 

Vcc = 4.75 V. V|H = 2 V, 

Iqh = rriA, T/^ = 25°C 

3.11 

V 

Vcc = 5.25 V, V|H = 2V. 

Iqh = 78.1 mA 

4.10 

Vcc = 4.75 V. V|H = 2 V, 

Rl = 51.4 0 

3.05 

Vcc = 5.25 V, V,H = 2V, 

Rl = 56.9 0 

4.20 

Vqdh Deferential high-level output voltage 

Rl = 46.3 0 or 56.9 0 

0.50 

V 

Vql Low-level output voltage 

Vcc = 5.25 V, 

V|L = 0.8 V, 

V|H = 4.5 V 

Iql = “ 0.24 mA 

0.15 

V 

Rl = 56.9 O 

0.5 

l|H High-level input current 

Dl 

Vcc = 5.25 V, V|H = 2.7 V 

20 

^lA 

DE 

60 

l|L Low-level input current 

Dl 

Vcc = 5.25 V, V|L = 0.4 V 

-400 

pA 

DE 

-1200 

IqH High-level output current 

Vcc = 4.75 V, 

Vqh = 5V 

ViL = 0 

100 

pA 

V|H = 4.5 V 

100 

Iqs Short-circuit output current 

Vcc = 5.25 V, 

V|H = 4.5 V 

-30 

mA 

'CCH 

Supply current (total package) 

Vcc = 5.25 V, 

No load 

V|(D) = 4.5 V, 
V|(R) = 0 

47 

mA 

'CCL 

V|(D) = 0> 

V|(R) = 4.5 V 

80 


driver switching characteristics, Vcc = 5 V ±5%, T/^ = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low to high level output 



6.5 

12 

18.5 

ns 

tPHL 

Propagation delay time, high to low level output 

Rl = 47.5 a 

See Figure 1 

6.5 

12 

18.5 

ns 

AtpD 

Differential propagation delay time^ 



10 

ns 

tr 

Output rise time 

Vcc = 5V, 

Rl = 47.5 a. 
See Figure 1 

Vq = 0.15 to 3.05 V, 
Cl = 10.2 pF, 

5 

10 


ns 

tf 

Output fall time 

5 

13 


ns 

SR 

Slew rate 

Vq = 1 to 3 V average, Rl = 47.5 Q, 
Cl = 10.2 pF, See Figure 1 

0.65 

V/ns 


^AtpD = ItpLH-tPHLl 
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SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 


receiver electrical characteristics over recommended ranges of supply voltage and operating 
free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Vqh High-level output voltage 

Vcc = 4.75 V, Vj = 1.15 V, 

Iqh = -400pA 

2.7 

V 

Vql Low-level output voltage 

Vcc = 4.75 V, 
V|H = 1.55 V 

Iql = 8 rnA 

0.5 

V 

Iql = 4 mA 

0.4 

rj Input resistance 

Vcc = 0, V| = 0.15 to 3.9 V 

7.4 20 

k^2 

l|H High-level input current 

< 

o 

o 

II 

Ol 

< 

< 

X 

II 

CO 

< 

0.42 

mA 

l|L Low-level input current 

Vcc = 5.25 V, ViL = 0.15 V 

- 0.24 0.04 

mA 

Iqs Short-circuit output current, See Note 2 

Vcc = 5.25 V, V,L = 0 

o 

o 

1 

o 

CVJ 

1 

mA 

'CCH 

Supply current (total package) 

Vcc = 5.25 V , 
No load 

V|{D) = 4.5 V, 

V|(R) = 0 

47 

mA 

•CCL 

V|(D) = 0, 

V|(R) = 4.5 V 

80 


NOTE 2: Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


receiver switching characteristics, Vqq = 5 V ±5%, = 25®C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low to high level output 

R|_ = 2kfi. Cl = 15 pF 

See Figure 2 

7.5 

12 

19.5 

ns 

tPHL 

Propagation delay time, high to low level output 

7.5 

12 

19.5 

ns 

AtpD 

Differential propagation delay time^ 

10 

ns 


^AtpD = ItpLH-tPHLi 
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SN751730 

TRIPLE LINE DRIVERS/RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 




NOTE A; The pulse generator has the following characteristics; Zq « 50 tyy ^ 500 ns, PRR < 1 MHz, tf < 6 ns, t^ < 15 ns 

Figure 1. Driver Switching Times 


Vcc = 5 V 



Input 


Output 



(a) TEST CIRCUIT (b) VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zq = 50 O, < 500 ns, PRR < 1 MHz, tf < 10 ns, t^ ^ 10 ns. 
B. Cl includes probe and jig capacitance. 

Figure 2. Receiver Switching Times 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


D3077, JANUARY 1988-REVISED SEPTEMBER 1989 


• High-Speed Quad Transceiver 

• Fuiiy Compatible with IEEE 

Std 896.1—1987 Futurebus Requirements 

• Drives Load impedances as Low as 10 

• High-Speed Advanced Low-Power Schottky 
Circuits 


N PACKAGE 
(TOP VIEW) 


• Low Power Dissipation 
Channel 


81 mW Max per 


vccC 

TT 

J 20 

n BG GND 

Die 

2 

19 

H BUS GND 

RiC 

3 

18 

Dbi 

D2|I 

4 

17 

J B2 

R2C 

5 

16 

u BUS GND 

LOGIC GNDC 

6 

15 

D B3 

D3i 

7 

14 

D B4 

R3E 

8 

13 

H BUS GND 

D4C 

9 

12 

jm 

R4E 

10 

11 

:te 





Q 

U (J 
> ca 

D 

CO 





rr 

3 

■CT 

2 

TZJ 

1 

20 

ru 

19 



D2 

D'' 






18C 

B1 

R2 

]5 






17[ 

B2 

LOGIC GND 

36 






16C 

BUS GND 

D3 

37 






15C 

B3 

R3 

38 






14C 

B4 



9 

JH, 

10 

13. 

11 

HI 

12 

13. 

13 

HI 





Q 

cc 

LU 

h- 

|UJ 

Icc 

Q 

Z 




• High-Impedance P-N-P Inputs D4L9 12 JRE 

R4ri0 11"]TE 

• BTL™ Logic Level 1-V Bus Swing Reduces ^^ 

Power Consumption 

FN CHIP CARRIER PACKAGE 

• Low Bus-Port Capacitance Uqp view) 

• Power-Up/Power-Down Protection q 

(Glitch-Free) i u 

0 ) 

• Open-Coilector Driver Outputs Allows ^ 5 > m m 

Wired-OR Connections y — lj lj lj cto - 

f 3 2 1 20 19 

• Multiple Bus Channel Ground Returns to 02 1 4 B1 

Reduce Channel Noise Interference R2 ] 5 17 [ B2 

• Designed to Be a Faster, Lower Power LOGIC GND ]6 i6[ BUS GND 

Functional Equivalent of National DS3893 03 ] 7 15[ B3 

R3 ]8 14C B4 

description 9 10 11 12 13 

f-i r-i fS 1 - 11-1 _ 

The SN75ALS053 is a four-channel, monolithic, q S h IS § 

high-speed, advanced low-power Schottky o 

device designed for two-way data ^ 

communication in a densely populated “ 

backplane. The SN75ALS053 has Independent 
driver input (Dn) and receiver output (Rn) pins 
and separate driver and receiver disables. This 

transceiver Is designed for use in high-speed bus systems and is similar to the SN75ALS057 transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 

These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce 
capacitive loading to the bus. By using a 2-V pullup on the bus, the output signal swing will be approximately 
1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs are capable 
of driving an equivalent dc load of as low as 10 Q. 

The receivers have a precision threshold set by an Internal bandgap reference to give accurate input 
thresholds over Vcc and temperature variations. 

These transceivers are compatible with Backplane Transceiver Logic (BTL™) technology at significantly 
reduced power dissipation per channel. 

The SN75ALS053 is characterized for operation from 0°C to 70°C. 


BTL is a trademark of National Semiconductor Corporation. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Texas 

lNSTlSr5i:NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


I 1989, Texas Instruments Incorporated 


2-639 




SN75ALS053 

QUAD FUTUREBUS TRANSCEIVER 


FUNCTION TABLE 
TRANSMIT/RECEIVE 


CONTROLS 

CHANNELS 

TE Ri 

D -B B R 

L L 

D R 

L H 

D D 

H L 

T R 

H H 

T D 


H == high level, L = low level, R = receive, T = transmit, 
D = disable 

Direction of data transmission is from Dn to Bn, direction of data 
reception is from Bn to Rn. 

logic symbol'^ 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 6 V 

Control input voltage. 5.5 V 

Driver input voltage. 5.5 V 

Driver output voltage. 2.5 V 

Receiver Input voltage. 2.5 V 

Receiver output voltage. 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260°C 

Lead temperature 1,6 mm (1/16 in) from case for 10 seconds: N package . 260 °C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN75ALS053 

QUAD FUTUREBUS TRANSCEIVER 


DISSIPATION RATING TABLE 



Ta 25 °C 

DERATING FACTOR 

Ta - 70°c 


POWER RATING 

ABOVE Ta - 25 ®C 

POWER RATING 

FN 

1400 mW 

11.2 mW/°C 

896 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 

5.25 

V 

High-level driver and control input voltage, V|h 

2 

V 

Low-level driver and control input voltage, V|l 

0.8 

V 

Bus termination voltage 

1.9 

2.1 

V 

Operating free-air temperature, Ta 

0 

70 

°c 


electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

ViK Input clamp voltage at Dn, DE, or W. 

l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 


1.426 1.674 

V 

VqH High-level output voltage at Rn 

Bn at 1.2 V, RE at 0.8 V, 

Iqh = -1 mA 

2.5 

V 

Vql Low-level output voltage 

Rn 

Bn at 2 V, W at 0.8 V, 

Iql = 20 mA 

0.5 

V 

Bn 

Dn at 2.4 V, TE at 2.4 V, 

Vl = 2 V, Rl = 10 0, 

See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, TE or RE 

V| = Vcc 

40 

mA 

Bn 

V| - 2 V, Vcc = 0 or 5.25 V, 

Dn at 0.8 V, TE at 0.8 V, 

100 

l||_ Low-level input current at Dn, TE or RE 

V| = 0.4 V 

-400 

liA 

Iqs Short-circuit output current at Rn 

. 

Rn at 0 V, Bn at 1.2 V, 

RE at 0.8 V 

-70 -200 

mA 

Ice Supply current 


65 

mA 

Co(B) Driver output capacitance 

Vcc = 5 V, Ta = 25°C 

6.5 

PF 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


switching characteristics over recommended ranges of operating free-air temperature and Vqc (unless 
otherwise noted) 

driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Dn 

Bn 

TE at 3 V, Vl = 2 V, 

See Figure 2 

2 7 

ns 

Propagation delay time 

tpHL 

high-to-low-level output 

2 7 

Propagation delay time, 

tpL H 

low-to-high-level output 

Dn 

Bn 

Dn at 3 V, Vl = 2 V, 

See Figure 2 

2 7 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

2 7 

Transition time, 
low-to-high-level output 

Dn 

Bn 

TE at 3 V, Vl = 2 V, 

See Figure 2 

0.5 5 

ns 

Transition time, 
high-to-low-level output 

0.5 5 

Skew between driver 
channels^ 

Dn 

Bn 

TE at 3 V, Vl = 2 V 

1 

ns 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpLH 

low-to-high-level output 

Bn 

Rn 

RE at 0.3 V, TE at 0.3 V, See Figure 3 

2 8 

ns 

tPHL Propagation delay time, 
high-to-low-level output 

2 8 

Output disable time 

tpLZ 

from low level 


Rn 

Bn at 2 V, TE at 0.3 V, Vl = 5 V, 

Cl = 5 pF, Rli = 500 fl. 

See Figure 4 

6 

ns 

Output enable time 

tP7l 

to low level 

RE 

Rn 

Bn at 2 V, TE at 0.3 V, Vl - 5 V, 

Cl = 5 pF, Rli = 500 o. 

See Figure 4 

12 

ns 

Output disable time 
from high level 

RE 

Rn 

Bn at 1 V, TE at 0.3 V, Vl = 0, 

Cl = 5 pF, Rli = 500 q, 

See Figure 4 

6 

ns 

Output enable time 
to high level 

RE 

Rn 

Bn at 1 V, TE at 0.3 V, Vl = 0, 

Cl = 5 pF, Rli = 500 o, 

See Figure 4 

12 

ns 

Skew between receiver 
channels^ 

Bn 

Rn 

RE at 0.3 V, TE at 0.3 V 

1 

ns 


'^Skew is the difference between the propagation delay time (tp[,H or tpHL) of one receiver channel and that same propagation delay time 
of any other receiver channel. It applies for both tpLn and tpuL- 
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SN75ALS053 

QUAD FUTUREBUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 


Vl 


V|{Dn,TE) 


(Bn) 


~T 

T 


— Vo 

30 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


V|(Dn,TE) 


1.5 






VOH- 


tPLH—>1 - 

-4, 


tPHL~#1 


Vo(Bn) 


VoL * 


1.55 

10 % 




M-tTLH 

VOLTAGE WAVEFORMS 


90% 

tTHL->l 


li- 1.55 V 

I \lo% 


NOTE: tr = tf < 5 ns from 10% to 90% 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 


NOTE: tr 


NOTE: tr 


PARAMETER MEASUREMENT INFORMATION 


V|(Bn) 




-Vo 
SO pF 


(INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


2 V 


V|{Bn) 155 

tpLH 




VOH 


Vo(Rn) 


VOL- 


■J 


Tr;\ 


\4 -tpHL 


VOLTAGE WAVEFORMS 

tf < 10 ns from 10% to 90% 

FIGURE 3. RECEIVER PROPAGATION DELAY TIMES 


Vl 


V|(RE) 


:Rli 


(Rn) 


1 


"Vo 


T 

TEST CIRCUIT 


Cl (INCLUDES JIG CAPACITANCE) 


3y 
V|(RE) 
0 V 


Vo(Rn) 


VO(Rn) 


1.5 V^ 


" ^1.5 V 


<PHZ—H N— 


tPLZ—#1 W— 



l-o.sv 


J. 

I 

W K-tPZL 
0.5 V I 

1.5 V 


VOLTAGE WAVEVORMS 


tf < 5 ns from 10% to 90% 

FIGURE 4. PROPAGATION DELAY FROM M TO Rn 
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SN75ALS058, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


D3025, AUGUST 1987-REVISED JUNE 1990 


• SN75ALS056 Is an Octal Transceiver 

• SN75ALS057 Is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation . . . 

52.5 mW/Channel Max 

• High-impedance P-N-P Inputs 

• Logic Levei 1-V Bus Swing Reduces Power 
Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch Free) 

• Open-Collector Driver Outputs Aliow 
Wired-OR Connections 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3896, 

DS3897 

description 

The SN75ALS056 is an 8-channel, monolithic, 
high-speed, advanced low-power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN75ALS057 is a 4-channel version with 
independent driver input (Dn) and receiver output 
(Rn) pins and a separate driver disable for each 
driver (En). 

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs 
generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable of driving 
an equivalent dc load as low as 18.5 Q. 

The receivers have internal low-pass filters to further Improve noise immunity. 

The SN75ALS056 and SN75ALS057 are characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

logic symbols'!' logic diagrams (positive logic) 


SN75ALS056 SN75ALS056 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SN75ALS056 
FUNCTION TABLE 
TRANSMIT/RECEiVE 


CONTROLS 

CHANNELS 

A ^ B 

CS 

T/R 

L 

H 

T (A - B) 

L 

L 

R (B - A) 

H 

X 

D 


SN75ALS057 
FUNCTION TABLE 
TRANSMIT/RECEIVE 


CONTROLS 

CHANNELS 

TE RE En 

D - B B R 

L L L 

D R 

L L H 

T R 

L H L 

D D 

L H H 

T D 

H L X 

D R 

H H X 

D D 


H = high level, L = low level, R = receive, T = transmit, D = disable, X = irrelevant 

Direction of data transmission is from An to Bn for the SN75ALS056 and from Dn to Bn for the 
SN75ALS057. Direction of data reception is from Bn to An for the SN75ALS056 and from Bn to Rn for 
the SN75ALS057. Data transfer is inverting in both directions. 


schematics of inputs and outputs 



CONTROL INPUTS 



RECEIVER OUTPUT DRIVER INPUT 



^Additional ESD protection is on the SN75ALS057 only, which has separate receiver output and driver input pins. 
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SN75ALS0S6, SN7SALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 

Control input voltage .. 

Driver input voltage. 

Driver output voltage. 

Receiver input voltage. 

Receiver output voltage. 

Continuous total power dissipation. 

Operating free-air temperature range. 

Storage temperature range .. 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 6 V 

. 5.5 V 

. 5.5 V 

. 2.5 V 

. 2.5 V 

. 5.5 V 

See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 “C 

DERATING FACTOR 

Ta - 70 °c 

POWER RATING 

ABOVE Ta - 250 c 

POWER RATING 

DW 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 

5.25 

v 

High-level driver and control input voltage, V|h 

2 

v 

Low-level driver and control input voltage, V|l 

0.8 

v 

Bus termination voltage 

1.9 

2.1 

v 

Operating free-air temperature, Ta 

0 

70 

°c 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


SN75ALS056 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage at An, T/R, or CS 

l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 


1.426 1.674 

mV 

Vqh High-level output voltage at An 

Bn at 1.2 V, CS at 0.8 V, 

T/R at 0.8 V, loH = -400/iA 

2.4 

V 

Vql Low-level output voltage 

An 

Bn at 2 V, CS at 0.8 V, 

T/R at 0.8 V, loL=16mA 

0.5 

V 

Bn 

An at 2 V, CS at 0.8 V, 

T/R at 2 V, Vl = 2 V, 

Rl = 18.5 0, See Figure 1 

0.75 1.2 

l|H High-level input current 

An, T/R, or CS 

V| = Vcc 

40 

fiA 

Bn 

V| = 2 V, Vcc = 0 or 5.25 V, 

An at 0.8 V, T/R at 0.8 V 

100 

l|L Low-level input current at An, T/R, or CS 

V| = 0.4 V 

-400 

HA 

Iqs Short-circuit output current at An 

An at 0 V, Bn at 1.2 V, 

^ at 0.8 V, T/R at 0.8 V 

-40 -120 

mA 

•CC Supply current 


75 

mA 

Co(B) Driver output capacitance 


4.5 

PF 


SN75ALS057 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage at Dn, En, TE, or RE 

l| = -18 mA 

-1.5 

V 

Vj Receiver input threshold at Bn 


1426 1674 

mV 

Vqh High-level output voltage at Rn 

Bn at 1.2 V, ^ at 0.8 V, 

'oh —400 fiA 

2.4 

V 

Vql Low-level output voltage 

Rn 

Bn at 2 V, W at 0.8 V, 

Iql =16 mA 

0.5 

V 

Bn 

Dn at 2 V, En at 2 V, 

TE at 0.8 V, Vl = 2 V, 

Rl = 18.5 12, See Figure 1 

0.75 1.2 

l|H High-level input current 

Dn, En, TE, or RE 

V| = Vcc 

40 

/iA 

Bn 

V| = 2 V, Vcc = 0 or 5.25 V, 

Dn at 0.8 V. En at 0.8 V, 

TE at 0.8 V 

100 

l|L Low-level input current at Dn, En, TE, or ^ 

V| = 0.4 V 

-400 

HA 

Iqs Short-circuit output current at Rn 

Rn at 0, Bn at 1.2 V, 

M at 0.8 V 

-40 -120 

mA 

Ice Supply current 


40 

mA 

Co(B) Driver output capacitance 


4.5 

pF 


^All typical values are at = 5 V, T/\ = 25 °C. 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-651 





SN75ALS056 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended ranges of operating free-air temperature and Vcc (unless 
otherwise noted) 

driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

Propagation delay time, 

tpL H 

low-to-high-level output 

An 

Bn 

CS at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

19 

ns 

Propagation delay time, 
^*^*^*" high-to-low-level output 

18 

Propagation delay time, 

tpL H 

low-to-high-level output 

CS 

Bn 

An and T/R at 2 V, Vl = 2 V, 

See Figure 2 

24 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

20 

Propagation delay time, 
low-to-high-level output 

T/R 

Bn 

V|(An, Bn) = 5 V, CS at 0.8 V, 
RL2 not connected. Cl = 30 pF, 
Rli =18 0, See Figure 3 

25 

ns 

Propagation delay time, 
^*^*^*" high-to-low-level output 

35 

Transition time, 

low-to-high-level output 

An 

Bn 

CS at 0.8 V, T/R at 2 V, 

Vl = 2 V, See Figure 2 

1 3 11 

ns 

Transition time, 

tTHL 

high-to-low-level output 

1 3 6 


^ All typical values are at V^c = 5 V, = 25 °C. 
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SN75ALS056 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended ranges of operating free>air temperature and Vcc (unless 

otherwise noted) 

receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpLH 

low-to-high-level output 

Bn 

An 

C5 at 0.8 V, T/R at 0.8 V, See Figure 4 

18 

ns 

Propagation delay time, 

tpj-iL 

high-to-low-level output 

18 

Output disable time 

tpi 7 

from low level 

CS 

An 

Bn at 2 V, T/R at 0.8 V, Cl = 5 pF, 

Vl = 5 V, Rli = 390 Q, Rl2 not connected. 
See Figure 5 

18 

ns 

Output enable time 

fP7l 

to low level 


An 

Bn at 2 V, T/R at 0.8 V, Cl = 30 pF, 

Vl = 5 V, Rli = 390 fi, Rl2 = 1-6 kQ, 

See Figure 5 

15 

ns 

Output disable time 
from high level 


An 

Bn at 0.8 V, T/R at 0.8 V, Cl = 5 pF, 

Vl = 0, Rli = 390 O, Rl2 not connected, 
See Figure 5 

8 

ns 

Output enable time 
to high level 

CS 

An 

Bn at 0.8 V, T/R at 0.8 V, Cl = 30 pF, 

Vl = 0, Rli not connected, Rl2 = 1 -6 kfl. 
See Figure 5 

17 

ns 

Output disable time 

tpLZ 

from low level 

T/R 

An 

CS at 0.8 V, V|(An,Bn) = 2 V, Vl = 5 V, 

Rli = 390 fi, Rl2 not connected. 

Cl = 5 pF, See Figure 3 

20 

ns 

Output enable time 

tPZL 

to low level 

T/R 

An 

CS at 0.8 V, V|(An,Bn) = 2 V, Vl = 5 V, 

Rli = 390 n, Rl2 = 1.6 kO, 

Cl = 30 pF, See Figure 3 

40 

ns 

Output disable time 
from high level 

T/R 

An 

CS at 0.8 V, V|(An,Bn) = 0, Vl = 0, 

Rli = 390 fi, Rl2 not connected. 

Cl = 5 pF, See Figure 3 

17 

ns 

Output enable time 
to high level 

T/R 

An 

CS at 0.8 V, V|(An,Bn) = 0, Vl = 0, 

Rli not connected, Rl2 = 1.6 kO, 

Cl = 30 pF, See Figure 3 

15 

ns 

Receiver noise rejection 
^w(^R^ pulse duration 

Bn 

An or Rn 

CS at 0.8 V, T/R at 0.8 V, 

See Figure 6 

3 

ns 
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SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended ranges of operating free-air temperature and Vcc (unless 
otherwise noted) 

driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation' delay time, 
low-to-high-level output 

Dn or En 

Bn 

Te at 0.8 V, ^ at 2 V, 

Vl = 2 V, See Figure 2 

19 

ns 

Propagation delay time, 
^^*'**” high-to-low-level output 

18 

Propagation delay time, 

tpL H 

low-to-high-level output 

Tl 

Bn 

Dn, En, RE at 2 V, Vl = 2 V, 

Rli = 18Q, See Figure 2 

24 

ns 

Propagation delay time, 

tpHL 

high-to-!ow-level output 

20 

Transition time, 

tTLH 

low-to-high-level output 

Dn or En 

Bn 

RE at 2 V, Vl = 2 V, 

Te at 0.8 V, See Figure 2 

1 3 11 

ns 

Transition time, 

tTHL 

high-to-low-!evel output 

1 3 6 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Bn 

Rn 

RE at 0.8 V, Te at 2 V, See Figure 4 

18 

ns 

Propagation delay time, 

tpHL 

high-to-loW"level output 

18 

Output disable time 

tpLZ 

from low level 

W 

Rn 

Bn at 2 V, TE at 2 V, Vl = 5 V, 

Cl = 5 pF, Rli = 390 q, 

RL2 not connected. See Figure 5 

18 

ns 

Output enable time 

tP71 

to low level 

RE 

Rn 

Bn at 2 V, TE at 2 V, Vl = 5 V, 

Cl = 30 pF, Rli = 390 O, Rl2 1-6 

See Figure 5 

15 

ns 

Output disable time 

1^PHZ 


Rn 

Bn at 0.8 V, TE at 2 V, Vl = 0, 

Cl = 5 pF, Rli = 390 o, 

RL2 not connected. See Figure 5 

17 

ns 

Output enable time 

tP7W 

to high level 

W 

Rn 

Bn at 0.8 V, TE at 2 V, Vl = 0, 

Cl = 30 pF, Rli not connected, 

RL2 = 1 -6 kii- See Figure 5 

17 

ns 

Receiver noise rejection 
tw(NR)p^lgg duration 

Bn 

Cn 

Te at 2.0 V, RE at 0.8 V, 

See Figure 6 

3 

ns 


driver plus receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 

tpL H 

low-to-high-level output 

Dn 

Rn 

W. at 0.8 V, Te at 0.8 V, See Figure 7 

40 

ns 

Propagation delay time, 
high-to-low-level output 

40 


^All typical values are at Vqc = 5 V, Ta = 25°C. 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


SN75ALS056 

i 

Un 

SN75ALS057 

(Bn) 


-Vo 


FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 


V|{CS,TE,An.Dn,En) 


Vl 



SN75ALS056 



SN75ALS057 

(Bn) 





Vo 

pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 



(CS.TE) 

/T.SV 




1 

I 

V| < 


tPLH—H k— 

1 

tPHL->| \4 — 


(An,Dn,En) 

’"X j 



U V ““ 

»PLH->| j<- 

I 

tPHL-h rt— 

! 


voH — 

Vo(Bn) 

Vni --.i 


11 1.55 V 
1^10% 


VOL 

k-tTLH 

tTHL-N 14- 


VOLTAGE WAVEFORMS 


NOTE: tf = tf < 5 ns from 10% to 90% 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN75ALS056, SN75ALS057 

TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


NOTE: tr = 


NOTE: tr = 


V|(T/R)-— 
V|(An.Bn)- 


PARAMETER MEASUREMENT INFORMATION 

Vl 


SN75ALS056 


(Bn.An)T 

i" 


1 


-Vo 


*^L2 ^ Cl (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


1.5 Njj f" 


tPHL—H 


" ^1.5 V 
tPLH-H |4— 


V|(T/R) 3 V - 
0 V- 

Vo(Bn) 

VoiAn) 

Vo(An) 


VOLTAGE WAVEFORMS 

tf < 5 ns from 10% to 90% 

FIGURE 3. PROPAGATION DELAY FROM T/R TO An OR Bn 



V|(Bn)- 


SN75ALS056 

OR 

SN75ALS057 


>390 fi 


(An,Rn) T * ^ ^ 

^.6kQ^ 7 - 


-Vo 


30 pF (INCLUDES JIG CAPACITANCE) 


TEST CIRCUIT 


Vl(Bn) 


1.55 


rK 


1.55 




tPLH- 


VOH 


V0(An,Rn) 


VOL < 


1.5 V^ l^ 


-tpHL 

I 




VOLTAGE WAVEFORMS 

tf < 10 ns from 10% to 90% 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



NOTE: tr = tf < 5 ns from 10% to 90% 

FIGURE 5. PROPAGATION DELAY FROM CS TO An OR RE TO Rn 



TEST CIRCUIT 

BUS LOGIC 
HIGH LEVEL 



LOW LEVEL 

tyv is increased until the output voltage fall just reaches 2 V. tyy is increased until the output voltage rise just reaches 0.8 V. 

VOLTAGE WAVEFORMS 

NOTE: tr = tf < 2 ns from 10% to 90% 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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SN75ALS056, Si75ALS057 

TRAPEZOIDAL WAVEFORM INTERFACE BUS TRANSCEIVERS 


NOTE; t 


PARAMETER MEASUREMENT INFORMATION 



V|{Dn) 


VO(Rn) 






^ — P \—tPLH 


1 

N— ►f—tPHL 


1.5 






VOLTAGE WAVEFORMS 

r = tf < 5 ns from 10% to 90% 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL ORIVER/RECEIVER 

D3279, APRIL 1989 


• Compatible with lOS 8802.3:1989 and 
ANSI/IEEE Std 802.3-1988 

• Interdevice Loop-Back Paths for System 
Testing 

• Squelch Function Implemented on the 
Receiver Inputs 

• Drivers Will Drive a Balanced 78-0 Load 

• Transformer Coupling Not Required in 
System 

• Power-Up/Power-Down Protection (Glitch- 
Free) 

• Isolated Ground Pins for Reduced Noise 
Coupling 

• Fault-Condition Protection Built into the 
Device 

• Driver Inputs Are Level-Shifted ECL 
Compatible 

description 

The SN75ALS085 is a monolithic, high-speed, advanced low-power Schottky, dual-channel driver/receiver 
device designed for use In the AUl of ANSI/IEEE Std 802.3-1988. The two drivers on the device will drive 
a 78-S2 balanced, terminated twisted-pair transmission line up to a maximum length of 50 meters. In the 
off (idle) state, the drivers will maintain minimal differential output voltage on the twisted-pair line and, 
at the same time, remain within the required output common-mode range. 

With the driver enable (TXEN) high, upon receiving the first falling edge Into the driver input, the differential 
outputs will rise to full-amplitude output levels within 25 ns. The output amplitude will be maintained for 
the remainder of the packet. After the last positive packet edge transmitted into the driver, the driver will 
maintain a minimum of 70% of full differential output for a minimum of 200 ns, then decay down to a 
minimum level for the reset (idle) condition within 8 fis. Disabling the driver by taking the driver enable 
low will also force the output into the idle condition after the normal 8-/iS timeout. While operating, the 
driver is able to withstand a set of fault conditions and not suffer damage due to the faults being applied. 
The drivers will power up In the idle state to ensure that no activity Is placed on the twisted-pair cable 
that could be interpreted as network traffic. 

The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the 
device. The receiver squelch circuit allows differential receive signals to pass through as long as the input 
amplitude and pulse duration are greater than the minimum squelch threshold. This assures a good signal- 
to-nolse ratio while the data path is active and prevents system noise from causing false data transitions 
during line shut down and line-idle conditions. The RXO outputs default to a high level and the RXEN outputs 
default to a low level while the squelch function Is blocking the data path through the receiver (idle). The 
line receiver squelch will become active within 50 ns when the input squelch threshold is exceeded. The 
RXEN pin will be driven high while the squelch circuit is allowing data to pass through the receiver. The 
receiver squelch circuit will also withstand a set of fault conditions while operating without causing 
permanent damage to the device. 


NT 

DUAL-iN-LINE PACKAGE 
(TOP VIEW) 

TXn □ 1 U24| 


TXEN 1 Z 2 
LOOP1 d 3 
GND Q 4 
RXENl Q 5 
RX01 [; 6 
RX02 C 7 
RXEN2 8 
GND Q 9 
LOOP2[[ 10 
TXEN2Q 11 
TXI2Q 12 


TX0 1 

VCC 

Rxn 

Rxn 


19 2 GND 
18 2 GND 
17 2 5^2 
16 2 RXI2 
15 2 Xcc 
14 2 TX02 
13 2 TX02 



PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily ineluae testing of all parameters. 


’ ||L. Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


The purpose of the loop functions is to provide a means by which system data path verification can be 
done to isolate faulty interfaces and assist i n netw ork diagnosis. The LOOP pins are TTL compatible and 
must be held high for normal operation. When LOOP1 is taken low, the output of driver 1 (TX01) Immediately 
goes i nto the idle state. Also, the input to receiver 1 is ignored and a path from TXI1 to RX01 is esta blished . 
When LOOPl is taken back high, driver 1 and receiver 1 revert back to their normal operation. When LOOP2 
is taken low, a similar data path is established between TXI1 and RX02. TXEN1 must be high for the 
loop functions to operate and TXEN1 can be used to gate the loop function if desired. During loop operation, 
the respective receiver enable output (RXEN) will reflect the status of TXEN1. 


RECEIVER FUNCTION TABLE 
LOOP - H 


I 

OUTPUTS 

RXI 

PREVIOUS RXEN 

RXEN 

RXO 

V|D = 1315 mV to -175 mV, tw < 25 ns 

L 

L 

H 

V|Q = - 275 mV to - 1315 mV, tw > 50 ns 

X 

H 

L 

V|D = 318 mV to 1315 mV, tw < 130 ns 

H 

H 

H 

V|D = 318 mV to 1315 mV, tw > 175 ns 

X 

L 

H 


DRIVER FUNCTION TABLE 
LOOP - H 


TXI 

TXEN 

PREVIOUS TXO 

OUTPUT TXO 

L 

L 

IDLE 

IDLE 

H 

L 

IDLE 

IDLE 

1 

H 

IDLE 

L 

L 

H 

ACTIVE 

L 

H < 200 ns 

H 

ACTIVE 

H 

H > 8 /4S 

H 

ACTIVE 

IDLE 

L 

L > 8 ^s 

ACTIVE 

IDLE 

H < 200 ns 

L > 8 fis 

ACTIVE 

IDLE 

H < 200 ns 

L < 200 ns 

ACTIVE 

H 

H > 8 fis 

L < 200 ns 

ACTIVE 

IDLE 

L 

L < 200 ns 

ACTIVE 

L 


H = V| > Vj max, L = V| :< Vj min 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 


LOOP FUNCTION TABLE 


INPUTS 

OUTPUTS 

L00P1 

L00P2 

TXI1 

TXEN1 

RXI1 

RXI2 

RX01 

RX02 

RXEN1 

RXEN2 

TX01 

L 

L 

L 

H 

X 

X 

L 

L 

H 

H 

IDLE 

L 

L 

H 

H 

X 

X 

H 

H 

H 

H 

IDLE 

L 

L 

X 

L 

X 

X 

H 

H 

L 

L 

IDLE 


H 

L 

H 

X 

NORMAL 

L 

NORMAL 

H 

NORMAL 

IDLE 


H 

H 

H 

X 

NORMAL 

H 

NORMAL 

H 

NORMAL 

IDLE 


H 

X 

L 

X 

NORMAL 

H 

NORMAL 

L 

NORMAL 

IDLE 

H 

L 

L 

H 

NORMAL 

X 

NORMAL 

L 

NORMAL 

H 

IDLE 

H 

L 

H 

H 

NORMAL 

X 

NORMAL 

H 

NORMAL 

H 

IDLE 

H 

L 

X 

L 

NORMAL 

X 

NORMAL 

H 

NORMAL 

L 

IDLE 

H 

H 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 


H = high level, L = low level, X = don't care 


schematics of inputs and outputs 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply v oltage , Vcc (see Note 1). 6 V 

TXI and LOOP input voltage. 5.5 V 

TXO and TXO output voltage. 16V 

RXI and RXI input voltage. 16V 

RXO and RXEN output voltage. 5.5 V 

Continuous total power dissipation at (or below) 25 °C (see Note 2). 1250 mW 

Operating free-air temperature range. 0°C to 70®C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds. 260 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate linearly to 800 mW at 70°C at the rate of 10 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

Common-mode voltage at RXI inputs, V|c 

1 4.2 

V 

Differential voltage between RXI inputs, V|q 

±318 ±1315 

mV 

High-level input voltage, LOOP and TXEN, V|h 

2 

V 

Low-level input voltage, LOOP and TXEN, V|l 

0.8 

V 

High-level output current, RXO and RXEN, Iqh 

-0.4 

mA 

Low-level output voltage, RXO and RXEN, Iql 

16 

mA 

Setup time. Driver mode, TXEN high before TXIi, tgul (see Figure 8) 

10 

ns 

Setup time. Loop mode, LOOP low before TXENT, tsu2 (see Figure 10) 

15 

ns 

Setup time. Loop mode, TXEN high before TXIi, tg^s (see Figure 10) 

10 

ns 

Hold time. Loop mode, TXEN high after TXIt, t^i (see Figure 9) 

io 

ns 

Hold time. Loop mode, LOOP low after TXENi, th2 (see Figure 9) 

15 

ns 

Operating free-air temperature, Ta 

0 70 

°C 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVERfRECEIVER 


electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

V|K Clamp voltage at all inputs 

l| = -18 mA 

-1.5 

V 

Vj Driver input (TXI) threshold voltage 

Ta = o°c 

Vec = 4.75 V 

3.202 3.752 

V 

Vec = 5 V 

3.389 3.998 

Vec = 5.25 V 

3.577 4.244 

Ta = 25 °C 

Vec = 4.75 V 

3.213 3.797 

V 

Vec = 5 V 

3.400 4.043 

Vec = 5.25 V 

3.588 4.289 

Ta = 70 °C 

Vec = 4.75 V 

3.239 3.849 

V 

Vec = 5 V 

3.426 4.095 

Vec = 5.25 V 

3.614 4.341 

Vidt Receiver differential input threshold voltage 


-275 

mV 

Driver output (TXO) common-mode 
voltage 

Idle 

TXEN at 0.8 V, LOOP1 at 2 V, 
LOOP2 at 2 V, See Figure 1 

1 4.2 

V 

Active 

TXEN at 2 V, LOOP1 at 2 V, 

LOOP2 at 2 V, TXI at 3.2 V, 

See Figure 1 

1 4.2 

Active 

TXEN at 2 V, LOOP1 at 2 V, 

LOOP2 at 2 V, TXI at 4.4 V, 

See Figure 1 

1 4.2 

Driver output (TXO) differential 
voltage 

Idle 

TXEN at 0.8 V, LOOP1 at 2 V, 
LOOP2 at 2 V, See Figure 1 

±40 

mV 

Active 

TXEN at 2 V, LOOP1 at 2 V, 

L50P2 at 2 V, TXI at 3.2 V, 

See Figure 1 

-600 -1315 

Active 

TXEN at 2 V, LOOP1 at 2 V, 

LOOP2 at 2 V, TXI at 4.4 V, 

See Figure 1 

600 1315 

VqH High-level output voltage 

RXO,RXEN 

lOH ~ -0.4 mA 

2.4 

V 

Vql Low-level output voltage 

RXO,RXEN 

Iql =16 mA 

0.5 

V 

l|H High-level input current 

TXEN, LOOP 

V| = 2 V 

20 


TXI 

V| = 4.5 V 

400 

W\, RXI 

V|D = -0.5 V, V|c = 1 V to 4.2 V 

1000 

l|L Low-level input current 

TXEN, LOOP 

V| = 0.8 V 

-200 


TXI 

V| = 3.1 V 

100 

V| = 0.3 V 

4 10 

W\, RXI 

V|D = 0.5 V, V|c = 1 V to 4.2 V 

1000 

•OD Driver differential output current 

Idle 

TXEN at 0.8 V, LOOP1 at 2 V, 
LOOP2 at 2 V, See Figure 2 



Iqs Short-circuit output current"^ 

RXO,RXEN 


-40 -150 


Ice Supply current 

LOOP at 2 V, TXEN at 2 V, 

TXI at 4.5 V, Outputs open 

225 

mA 


^Not more than one output should be shorted at a time, and the duration of the test should not exceed 1 second. 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) (continued) 


PARAMETER 

TEST CONDITIONSt 

MIN MAX 

UNIT 

Driver fault condition current 

TXO shorted to TXO, 

Current measured in short 

150 

mA 

TXO at 0 V, TXO is open, 

Current measured at TXO 

150 

TXO is open, TXO at 0, 

Current measured at TXO 

150 

TXO at 0 V, at 0 V, 

Current measured at TXO and TXO 

150 

TXO at 16 V, T5^ is open. 

Current measured at TXO 

150 

TXO is open, W6 at 16 V, 

Current measured at TXO 

150 

TXO at 16 V, TXQ at 16 V, 

Current measured at TXO and TXO 

150 

Receiver fault condition current 

RXI shorted to RXI, 

Current measured in short 

10 

mA 

RXI at 0 V, R5a is open. 

Current measured at RXI 

3 

RXI is open, ^ at 0 V, 

Current measured at RXI 

3 

RXI at 0 V, R)a at 0 V, 

Current measured at RXI and RXI 

3 

RXI at 16 V, ^ at open, 

Current measured at RXI 

10 

RXI at open, R)a at 16 V, 

Current measured at RXI 

10 

RXI at 16 V, R)a at 16 V, 

Current measured at RXI and RXI 

10 


^Fault conditions should be measured on only one channel at a time. 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 


switching characteristics over recommended ranges of operating free-air temperature and Vcc (unless 
otherwise noted) 


driver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high level output 

TXI 

TXO, T>^ 

TXEN at 2 V, See Figure 3 

15 

ns 

tPHL 

Propagation delay time, 
high-to-low level output 



TXEN at 2 V, See Figure 3 

15 


tPIL 

Propagation delay time, 
idle-to-low level output 

■1 


TXEN at 2 V, See Figure 4 

25 

ns 

tPIL 

Propagation delay time, 
idle-to-low level output 


TXO,TXO 

TXI at 3.2 V, See Figure 5 

25 

ns 

tPH70 

Propagation delay time. 



TXEN at 2 V, See Figure 6 

200 

ns 

high-to-70% level output 

ibbizhi 


TXI at 4.4 V, See Figure 7 

200 

tpHI 

Propagation delay time. 

TXI 


TXEN at 2 V, See Figure 6 

200 

8000 


high-to-idle output 

TXEN 

TXO, TXO 


200 

8000 

vu 

Driver output 

differential undershoot 

TXI 

TXO, 

TXEN at 2 V, See Figure 6 

-100 


^skew 

Driver caused signal skew 
(tpLH - tpHL) 



TXEN at 2 V, See Figure 3 

±3 


tr 




TXEN at 2 V, See Figure 3 


ns 

tf 




TXEN at 2 V, See Figure 3 


5 

ns 


receiver 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high level output 

RXI 

RXO 

V|C = 1 V to 4.2 V, 

See Figure 11 

15 

ns 

Progagation delay time, 
high-to-low level output 

R)a, RXI 

RXO 

V|c = 1 V to 4.2 V, 

See Figure 11 

15 

ns 

Start-up delay time, 

tpL H 

low-to-high level output 

W\, RXI 

RXEN 

V|c = 1 V to 4.2 V, 

V|D = - 500 mV, See Figure 13 

50 

ns 

Shutdown delay time, 

tpHL 

high-to-low level output 

W\, RXI 

RXEN 

V|c = 1 V to 4.2 V, 

V|D = 500 mV, See Figure 13 

130 175 


Receiver caused signal 
skew (tpLH - tPHL) 

RXI 

RXO 

V|c = 1 V to 4.2 V, 

VjD = 500 mV, See Figure 11 

±3 

Nyi 

^ Pulse duration at PXI and RXI 

^ (to not activate squelch) 

V|c = 1 V to 4.2 V, 

V|D = -175 mV, See Figure 12 

25 


Pulse duration at R)0 and RXI 

(to activate squelch) 

V|c = 1 V to 4.2 V, 

VjD = -275 mV, See Figure 12 

50 

ns 

tri Rise time, RXO 

V|c = 1 V to 4.2 V, 

V|D = ±500 mV, See Figure 11 

1 8 

ns 

tf2 Rise time, RXEN 

V|c = 1 V to 4.2 V, 

VjQ = ±500 mV, See Figure 13 

1 8 

ns 

tfi Fall time, RXO 

V|c = 1 V to 4.2 V, 

V|[) = ± 500 mV, See Figure 11 

1 8 

ns 

tf 2 Fall time, RXEN 

Vic = 2.5 V, V|D = ±500 mV, 
See Figure 13 

1 

1 8 

ns 

Walid valid after RXEN high 

See Figure 11 

-10 15 

ns 
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SN75ALS085 

LAN ACCESS UNtT INTERFACE DUAL DRIVER/RECEIVER 


switching characteristics over recommended ranges of operating free-air temperature and VqC (unless 
otherwise noted) 


loop 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, 
low-to-high level output 

TXI 

RXO 

LOOP at 0.8 V, TXEN at 2 V, 

See Figure 14 

30 

ns 

Propagation delay time, 

tpHL 

high-to-low level output 

TXI 

RXO 

LOOP at 0.8 V, TXEN at 2 V, 

See Figure 14 

30 

ns 

Propagation delay time, 

tpL H 

low-to-high level output 

TXEN 

RXEN 

LOOP at 0.8 V, See Figure 15 

50 

ns 

Propagation delay time, 

tpHL 

high-to-low level output 

TXEN 

RXEN 

LOOP at 0.8 V, See Figure 15 

50 

ns 


PARAMETER MEASUREMENT INFORMATION 

VT)a 




FIGURE 1 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


TXI 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 


TXI 


TXO 



tPLH-^j k— 



—H K—tf 



-4.5 V 


3 V 


—H k- tPHL 





-VoD + 
— VoD- 


VOLTAGE WAVEFORMS 
TRANSFORMER SPECIFICATIONS 


Turns Ratio 

Magnetizing Inductance 
Winding Resistance 
Rise Time 10% to 90% 
Interwinding Capacitance 
Leakage inductance 
Inductive Q 


1:1 

26 to 30 
0.6 0 Max 
5 ns Max 
25 pF 

0.25 iiH Max 
1250 Min 


FIGURE 3 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



^See Figure 3 


TEST CIRCUIT 


TXI 


TXO 



50% 


K 


>^tp|L 



- 4.5 V 

— a V 

- IDLE 

— VoD- 


VOLTAGE WAVEFORMS 

NOTE: Input < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 4 


TXEINI — 



. t 1 

- 

39 n Vnn 

TXI — 


25 pF 1 

-jO.01 /iF 




' TXI 

39 0 ^ 


J 




i. * 

T 26 pF 





kO 


kfi 


^See Figure 3 


TEST CIRCUIT 


TXEN 

TXO 




^50% 

N— 


■fPIL 


C-l- 


90% 




2 V 
0.8 V 
IDLE 

VoD- 


VOLTAGE WAVEFORMS 

FIGURE 5 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



tSee Figure 3 TEST CIRCUIT 


■f,- 


90% 

— tpH70 - 


-4.5 V 
- 3 V 


- tpHI 


^ 70o/oA- 


-VqH 


TXO 


VOL 


VOLTAGE WAVEFORMS 

NOTE: Input tr < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 6 



^See Figure 3 


TEST CIRCUIT 



3 kO 



VoD + 
VOD- 


VOLTAGE WAVEFORMS 

FIGURE 7 
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SN7SALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


TXEN 

TKl 



tsu1 



2 V 
0.8 V 
4.5 V 

3 V 


NOTE: Input tf < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 8 


TXI 

TXEN 


LOOP 





-W-thi 

*^ ^50% 


4.5 V 
3 V 
2 V 
0.8 V 


-th2—N 



2 V 
0.8 V 


NOTE: Input t^ < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 9 


LOOP 


TXEN 


TXI 




|<l—IH— fsu2 



N— *su3 —N 


2 V 
0.8 V 
2 V 
0.8 V 



4.5 V 
3 V 


NOTE: Input t^ < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 10 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 







- 1 V 

- 0 V 
1 V 
VOH 

V|L 

VOH 

VOL 


VOLTAGE WAVEFORMS 

NOTE: Input < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 11 
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SN7SALS08S 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 



RXI 


RXEN 




J -Vqh 

/- -VoL 


VOLTAGE WAVEFORMS 

FIGURE 12 




VOLTAGE WAVEFORMS 

NOTE: Input < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 13 
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SN75ALS085 

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 


PARAMETER MEASUREMENT INFORMATION 

TXI . V / -. 4.5 V 


“^ ^ 50 % 




. V 

-/j.-3V 


H-N-*PLH 


RXO- 


"^ ^1.3 V j f" 


• Vqh 


“ - Vql 

NOTE: Input tf :< 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 14 



NOTE: Input tp < 5 ns from 10% to 90%; tf < 5 ns from 90% to 10% 

FIGURE 15 
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SN75ALS121 
DUAL LINE DRIVER 

D1334, SEPTEMBER 1987-REVISED AUGUST 1989 

• Permits Digital Data Transmission over D OR N package 

Coaxial Cable, Strip Line, or Twisted Pair (TOP VIEW) 

• Operates with 50-Q to 500-Q Transmission 
Lines 

• TTL-Compatible with 5-V Supply 

• 2.4-V Output at lOH “ -75 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• IMPACT™ Low-Power Schottky Technology 

• Improved Replacement for the SN75121 
and Signetics 8T13 

• Glitchless Power-Up/Power-Down 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• High Speed . . . Maximum Propagation 
Delay Time of 14 ns at Cl = 15 pF 

description 

The SN75ALS121 dual line driver is designed for digital data transmission over lines having impedances 
from 50 to 500 0. It Is compatible with standard TTL logic and supply voltage levels. 

The low-impedance emitter-follower outputs drive terminated lines such as coaxial cable, strip line, or twisted 
pair. Having the outputs uncommitted allows wired-OR logic to be performed In party-line applications. 
Output short-circuit protection is provided by an internal clamping network that turns on when the output 
voltage drops below approximately 1.5 volts. All inputs are in conventional TTL configuration. Gating can 
be used during power-up and power-down sequences to ensure that no noise Is introduced on the line. 

The SN75ALS121 employs the IMPACT™ process to achieve fast switching speeds, low power dissipation, 
and reduced input current requirements. 

The SN75ALS121 is characterized for operation from 0°C to 70°C. 



FUNCTION TABLE 

INPUTS OUTPUT 

A B C D E F Y 

H H H H X X H 

X X X X H H H 

All other input combinations L 

H = high level 
L = low level 
X = irrelevant 


IMPACT is a trademark of Texas Instruments Incorporated 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN7SALS121 
DUAL LINE DRIVER 


logic symbollogic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

schematics of inputs and outputs 
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SN75ALS121 
DUAL LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 6V 

Input voltage . 6 V 

Output voltage. 6 V 

Continuous total dissipation at (or below) 25°C free air temperature (see Note 2): 

D package. . 950 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 ®C free-air temperature, derate the D package linearly to 608 mW at 70°C at the rate of 7.6 mW/°C 
and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|i_ 

0.8 

V 

High-level output current, Iqh 

-75 

mA 

Operating free-air temperature range, T^ 

o 

r" 

o 

°C 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = 5 V, 




V 

V(BR)I 

Input breakdown voltage 

Vcc = 5 V, 

l| = 10 mA 


5.5 

V 

VOH 

High-level output voltage 

V|H = 2 V, 

'OH = -75 mA, 

See Note 3 

2.4 3.2 

V 

'oh 

High-level output current 

Vcc = 5 V, 

Ta = 25°C, 

V|H = 4.5 V, 

See Note 3 

VoH = 2 V, 

-100 -200 

-250 

mA 

•OL 

Low-level output current 

V|L = 0.8 V, 

Vql = 0.4 V, 

See Note 3 

-800 

nA 

IEB8I 

Off-state output current 

Vcc = 3 V, 

Vo = 3 V 


500 

mA 

■IH 

High-level input current 

V| = 4.5 V 

40 

IxA 

l|L 

Low-level input current 

V| = 0.4 V 

-250 

mA 

'os 

Short-circuit output current 

Vcc = 5 V 

-5 

-30 

mA 

'CCH 

Supply current, outputs high 

Vcc = 5.25 V, 

All inputs at 2 V, 

No load 

9 

14 

mA 

'CCL 

Supply current, outputs low 

Vcc = 5.25 V, 

All inputs at 0.8 V, 

No load 

13 

30 

mA 


^All typical values are at Vqc = 5 V and T/s^ = 25 °C. 

NOTE 3: The output voltage and current limits are ensured for any appropriate combination of high and low inputs specified by the function 
table for the desired output. 
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SN75ALS121 
DUAL LINE DRIVER 


switching characteristics over recommended ranges of suppiy voltage and operating free>air temperature 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, 

tpL H 

low-to-high-level output 

Rl = 37 Q, Cl = 15 pF, See Figure 1 

6 14 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

4 14 

ns 

Propagation delay time, 
low-to-high-level output 

Rl = 37 Q, Cl = 1000 pF, See Figure 1 

18 30 

INIi 

Propagation delay time, 

tpHL 

high-to-low-level output 

29 50 

Bl. 


^All typical values are at Vcc = 5 V and T/\ = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 


3 V Vcc 




NOTES: A. The pulse generator has the following characteristics: Z© = 50 Q, % = 200 ns, duty cycle = 50%. 
B. C|_ includes probe and jig capacitance. 

FIGURE T SWITCHING CHARACTERISTICS 
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SN75ALS121 
DUAL LINE DRIVER 


TYPICAL CHARACTERISTICS 
OUTPUT CURRENT 


vs 



0 1 2 3 4 5 

Vq —Output Voltage—V 
FIGURE 2 
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SN75ALS123 
DUAL LINE DRIVER 


f # Meets IBM 360 Input Interface 
Specifications 

• Permits Digital Data Transmission over 
Coaxial Cable, Strip Line, or Twisted Pair 

• TTL-Compatibie with 5-V Supply 

• 3.11-V Output at lOH “ -59.3 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• IMPACT™ Low-Power Schottky Technology 

• Improved Replacement for the SIVi75123 
and Signetics 8T13 

• Glitchless Power-Up/Power-Down 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• High Speed . . . Maximum Propagation 
Delay Time of 14 ns at Cl - 15 pF 

description 

The SN75ALS123 dual line driver is specifically 
designed to meet the input interface 
specifications for the IBM System 360. It is 
compatible with standard TTL logic and supply 
voltage levels. The low-impedance, emitter- 
follower outputs drive terminated lines such as 
coaxial cable, strip line, or twisted pair. The 
uncommitted output allows wired-OR logic to be 
performed in party-line applications. Output 
short-circuit protection is provided by an internal 
clamping network that turns on when the output 
voltage drops below approximately 1.5 V. All 
inputs are in conventional TTL configuration. 
Gating can be used during power-up and power¬ 
down sequences to ensure that no noise is 
introduced on the line. 

The SN75ALS123 employs the IMPACT™ 
process to achieve fast switching speeds, low 
power dissipation, and reduced input current 
requirements. 

The SN75ALS123 is characterized for operation 
from 0°C to 70°C. 


D1332, SEPTEMBER 1987-REVISED AUGUST 1989 


D OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

Jl6 

]vcc 

ibC 

2 

15 

D2F 

icC 

3 

14 

D2E 

idC 

4 

13 

I|2D 

ieC 

5 

12 

Il2C 

ifC 

6 

11 

22B 

iyC 

7 

10 

32 A 

gndC 

8 

9 

32 Y 


FUNCTION TABLE 

_ INPUTS _ OUTPUT 

A B C D E F Y 

H H H H X X H 

X X X X H H H 

All other input combinations L 

H = high level L = low level X = irrelevant 

logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

logic diagram, each driver (positive logic) 



IMPACT is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


_ Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS123 
DUAL LINE DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).... 7 V 

Input voltage. 5.5 V 

Output voltage. 6 V 

Continuous total dissipation at (or below) 25°C free air temperature (see Note 2): 

D package . 950 mW 

N package... 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values are with respect to network grourld terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C and 
the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 


Low-level input voltage, V|l 

0.8 

v 

High-level output current, Iqh 

-100 

mA 

Operating free-air temperature range, T/\ 

o 

o 

°C 


, Texas 
Instruments 

2-682 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 























SN7SALS123 
DUAL LINE DRIVER 


electrical characteristics over recommended ranges of suppiy voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

DH 


Vcc = 5 V, 

l| = -12 mA 

-1.5 

V 

V(BR)I 

Input breakdown voltage 

Vcc = 5 V. 

l| = 10 mA 

5.5 

V 

VOH 

High-level output voltage 

Vcc = 5 V, 

See Note 3 

V|H = 2 V, IQH = -59.3 mA, 

2.9 


Vcc = 5 V, 

V|H = 2 V, iQH = -59.3 mA, 

3.11 

3.3 





Ta = 25 °C, 

See Note 3 



VOL 

Low-level output voltage 

V|L = 0.8 V, 

lOL — — 240 /iA, See Note 2 

0.15 

V 

'oh 

High-level output current 

Vcc = 5 V, 

Ta = 25 °C, 

V|H = 4.5 V, Vqh = 2 V, 

See Note 3 





•O(off) 

Off-state output current 

Vcc = 0, 

Vo = 3 V 

40 


l|H 


V| = 4.5 V 

40 

AtA 

i|L 

Low-level input current 

V| = 0.4 V 

-250 

HSU 

>os 

Short-circuit output current 

Vcc = 5 V 


-5 

-30 

mA 

1BH!B 





9 

14 

HuESI 

•CCL 

Supply current, outputs low 




13 

30 

HtEH 


NOTE 3. The output voltage and current limits are ensured for any appropriate combination of high and low inputs specified by the function 
table for the desired output. 


switching characteristics over recommended ranges of supply voltage and operating free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 


tpLH Propagation delay time, low-to-high-level output 

Rl = 50 0, Cl = 15 pF, See Figure 1 

4 14 


tpHL Propagation delay time, high-to-low-level output 

5 14 

HESHI 

tpLH Propagation delay time, low-to-high-level output 

Rl = 50 0, Cl = 100 pF, See Figure 1 

8 20 

ns 

tpHL Propagation delay time, high-to-low-level output 

o 

C'f 

00 

ns 


^All typical values are at Vcc = 5 V and T/^ = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 



Vqh 


Vql 


TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING TIMES 

NOTES: A. The pulse generator has the following characteristics: Zq = 50 11, - 200 ns, duty cycle = 50%. 

B. Cl Includes probe and jig capacitance. 
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SN75ALS123 
DUAL LINE DRIVER 


TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 


vs 



0 1 2 3 4 5 

Vq—O utput Voltage—V 
FIGURE 2 
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SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 


■ • Meets IBM 360/370 I/O Specification 
I • Input Resistance . . . 7 kO to 20 
I • Output Compatible with TTL 
I • IMPACT™ Low-Power Schottky Technology 

• Operates from Single 5-V Supply 

• High Speed . . . Low Propagation Delay 

• Ratio Specification for Propagation Delay 
Time, LoW-to-High/High-to-Low 

• Glitch-Free Power-Up and Power-Down 

• Seven Channels in One 16-Pin Package 

• Standard Vcc and Ground Positioning on 
SN75ALS127 

description 

The SN75ALS125 and SN75ALS127 are 
monolithic seven-channel line receivers designed 
to satisfy the requirements of the IBM System 
360/370 input/output interface specifications. 
Employing the IMPACT™ process allows low 
supply-current requirements while maintaining 
fast switching speeds and high-current TTL 
outputs. 

The SN75ALS125 and SN75ALS127 are 
characterized for operation from 0°C to 70°C. 


D2239, APRIL 1987-REVISED AUGUST 1989 

SI\I75ALS125 . . . D, J, OR l\l PACKAGE 
(TOP VIEW) 


iaC 

TT 

-7i6 

: iY 

2AC 

2 

15 

D Vcc 

3A c 

3 

14 

D 3Y 

4A C 

4 

13 

] 4Y 

5A C 

5 

12 

D 5Y 

6A C 

6 

11 

D 6Y 

7AC 

7 

10 

: 7Y 

GND C 

8 

9 

H 2Y 


SN75ALS127 . . . D. J, OR N PACKAGE 
(TOP VIEW) 


iaC 

7T 


H Vcc 

2A E 

2 

15 

3 1Y 

3A E 

3 

14 

H 2Y 

4A E 

4 

13 

J 3Y 

5A E 

5 

12 

D 4Y 

6A E 

6 

11 

D 5Y 

7AE 

7 

10 

U 6Y 

GND E 

8 

9 

D 7Y 


logic symbols^ 

SN75ALS125 SN75ALS127 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


IMPACT is a trademark of Texas Instruments Incorporated 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 


schematic (each receiver) 

COMMON CIRCUITRY 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage range. -0.15 V to 7 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

D package. 950 mW 

J package. 1025 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package. 260 °C 


NOTES: 1. Xll voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW/°C at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 
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SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.5 5 5.5 

V 

High-level input voltage, V|h 

1.7 

V 

Low-level input voltage, V|l 

0.7 

V 

High-level output current, Iqh 

-0.4 

V 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, T/^ 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 

UNIT 

VOH 

High-level output voltage 

Vcc = 4.5 V, 

V|L = 0.7 V, Iqh = -0.4 mA 

2.4 

3.1 


V 

VOL 

Low-level output voltage 

Vcc = 4.5 V, 

V|H = 1.7 V, Iql = 16 mA 


0.4 

0.5 

V 

l|H 

High-level input current 

Vcc = 5.5 V, 

V| = 3.11 V 


0.3 

0.42 

mA 

l|L 

Low-level input current 

Vcc = 5.5 V, 

V| = 0.15 V 

30 

/tA 

'os 

Short-circuit output current* 

Vcc = 5.5 V, 

< 

o 

11 

o 

-18 


-60 

mA 

rj 

Input resistance 

Vcc = 4.5 V, 0, or open, 

AV| = 0.15 V to 4.15 V 

7 


20 

kfi 

•cc 

Supply current 

Vcc “ 5.5 V, Iqh -0.4 mA, 

All inputs at 0.7 V 


15 

25 

mA 

Vcc = 5.5 V, 
All inputs at 4 V 

Iql = 16 mA, 


28 

47 

mA 


switching characteristics over recommended operating temperature range (unless otherwise noted), 
Vcc = 5 V 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

IPLH Propagation delay time, low-to-high-level output 

Rl = 400 0, Cl = 50 pF, 

See Figure 1 

7 14 25 

ns 

tpHL Propagation delay time, high-to-low-level output 

10 18 30 

ns 

tpLH 

- Ratio of propagation delay times 

IPHL 

0.5 0.8 1.3 


tjLH Transition time, low-to-high-level output 

1 7 12 

ns 

ITHL Transition time, high-to-low-level output 

1 3 12 

ns 


^All typical values are at Vcc = 5 V, = 25 °C. 
t Not more than one output should be shorted at a time. 
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SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 

Vcc 



VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics; Zqui “ ^0 ^ MHz. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 1 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2525, JUNE 1986-REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 


• 8-Channel Bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (Vcc = 0) 


GPIB 

I/O 

PORTS 


DW, J, OR N PACKAGE 
(TOP VIEW) 



TTT^ 


^vcc 

poi ' 
D2 
03 
04 
05 
06 
07 
08 ^ 
pPE " 


8DC 

Oc 

6:c 

5:[ 

4:c 

2DC 


TERMINAL 
I/O PORTS 


FUNCTION TABLES 


• Power-Up/Power-Down Protection (Glitch- 
Free) 

description 

The SN75ALS160 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or three-state mode. If 
Talk Enable (TE) is high, these ports have the 
characteristics of passive-pullup outputs when 
Pullup Enable (PE) is low, and of three-state 
outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. The 
driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 


EACH DRIVER EACH RECEIVER 


INPUTS 1 

OUTPUT 

D 

B 

TE 

PE 

L 

L 

X 

L 

H 

L 

X 

H 

X 

H 

X 

Z 


INPUTS 

OUTPUT 

B 

D TE PE 

H H H 

H 

L H X 

L 

H X L 

zt 

X L X 

zt 


H = high level, L = low level, X = irrelevant, 

Z = high-impedance state. 

^ This is the high-impedance state of a normal 3-state 
output modified by the internal resistors to Vqc ^rid 
ground. 


An active turn-off feature has been Incorporated 
into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 
when Vcc = 0- When combined with the 
SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the complete 
16-wlre interface for the IEEE 488 bus. 


The SN75ALS160 is manufactured in a 20-pln 
package and is characterized for operation from 
0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclooe testing of all parameters. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol t 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

^Designates passive-pullup outputs. 


schematics of inputs and outputs 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package. 1025 mW 

J package. 1025 mW 

N package . 1150mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260 °C 


NOTES; 1. All voltage values are with respect to network ground terminal. 

2, For operation above 25 °C free-air temperature, derate the DW and J packages to 656 mW at 70 °C at the rate of 8.2 mW/ °C 
and derate the N package to 736 mW at 70 ®C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 


NBOIIIII 

Terminal ports 


nA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, T/^ | 

o 

o 

°C 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

V 

Vhys 

Hysteresis 
(Vj-f - Vt_) 

Bus 


0.4 

0.65 


V 

VOH* 

High-level 

Terminal 

IqH = ~ 800 iiA. 

TE at 0.8 V 

2.7 

3.5 



output voltage 

Bus 

Iqh = -5.2 mA, 

PE and TE at 2 V 

2.5 

3.3 



VOL 

Low-level 

Terminal 

Iql = 18 rnA, 

TE at 0.8 V 


0.3 

0.5 


output voltage 

Bus 

Iql = 48 mA, 

TE at 2 V 


0.35 

0.5 


l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

fiA 

l|H 

High-level Input current 

Terminal, 

V| = 2.7 V 


0.1 

20 

fiA 

l|L 

Low-level input current 

PE, or TE 

V| = 0.5 V 


-10 

-100 

fiA 

V|/0(bus) 

Voltage at bus port 




i|(bus) - 8 

2.5 

3.0 

3.7 




i|(bus) = “12 mA 

-1.5 







Vubus) = -1.5 V to 0.4 V 

-1.3 







V|(bus) = 0-4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

2.5 

-3.2 

mA 






V|(bus) = 3.7 V to 5 V 

0 


2.5 







V|(bus) = 5 Vto 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0, 


V|(bus) 0 to 2.5 V 

40 

mA 

■os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

ICC 

Supply current 


No load 

Terminal outputs low and enabled 


42 

65 

mA 


Bus outputs low and enabled 


52 

80 

Ci/o(bus) 

Bus-port capacitance 


Vcc = 5 V to 0, 
f = 1 MHz 

V|/o = 0 to 2 V, 

30 

PF 


^All typical values are at Vcc = 5 V, Ta = 25 °C. 
^Vqh applies to 3-state outputs only. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc * 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF. 

See Figure 1 

7 20 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

8 20 

Propagation delay time, 

tpLH 

low-to-high-level output 

Bus 

Terminal 

Cl - 30 pF, 

See Figure 2 

7 14 


Propagation delay time, 

tpHL 

high-to-low-level output 

9 14 

tpzH Output enable time to high level 

TE 



19 30 


tpHZ Output disable time from high level 

5 12 

tpzL Output enable time to low level 

16 35 

tPLZ Output disable time from low level 

9 20 

tpzH Output enable time to high level 

TE 

Terminal 

Cl = 15 pF, 

See Figure 4 

13 30 

ns 


12 20 

tpzL Output enable time to low level 

12 20 

tpLZ Output disable time from low level 

11 20 

ten Output pull-up enable time 

PE 

Bus 

Cl = 15 pF, 

See Figure 5 

11 22 

ns 

tdis Output pull-up disable time 

6 12 


^Typical values are at = 25 °C. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



^20on 



VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 




VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 



FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES; A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp < 6 ns, 
tf <6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr <6 ns, 
tf < 6 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 



-5 -10 -15 -20 -25 -30 -35 -40 
l 0 H“High-Level Output Current-mA 
FIGURE 6 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

IqL—L ow-Level Output Current—mA 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 


vs 



V|—Input Voltage—V 


FIGURES 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


5 


I 

I 

X 

o 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 



0 -10 -20 -30 -40 -50 -60 

IOH~~Ri 9 l^‘Level Output Current—mA 
FIGURES 



0 10 20 30 40 50 60 70 80 90 100 

IOL~"Low-Level Output Current—mA 
FIGURE 10 


> ^ 

I 

& 

n 

O 

> 

t; 2 


o 

> 


BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


1 - 1 - 

Vcc = 5 V 

No load 






T/ 

\ = 25 

o 


































0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

V|—Input Voltage—V 

FIGURE 11 


1.7 


BUS CURRENT 
vs 

BUS VOLTAGE 



V|/0(bus)-Bus Voltage-V 
FIGURE 12 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2618, JUNE 1986-REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

• Designed for Single Controller 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low-Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ channel identification table 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is Powered 
Down (Vcc “ 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS161 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
process device designed to provide the bus- 
management and data-transfer signals between 
operating units of a single controller 
instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN75ALS161 provides the complete 16-wire 
interface for the IEEE 488 bus. 

The SN75ALS161 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 
and terminal sides. The direction of data through 
these driver-receiver pairs is determined by the 
DC and TE enable signals. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vcc = 0- The drivers are designed to handle loads up to 48 mA of sink 
current. Each receiver features p-n-p transistor inputs for high input impedance and hysteresis of 400 mV 
minimum for increased noise immunity. All receivers have 3-state outputs to present a high impedance 
to the terminal when disabled. 

The SN75ALS161 is manufactured in a 20-pin package and is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol'^' 

jn) 


DC- 

TEi 


,.(13)1 


EN1/G4 

EN2/G5 


.■(14L 




>.(19). 


t:: 


^( 18 ). 














n: 



O 

1 V 

VI 

1 

n 


D> 

3 V 

V3 

1 

u 


t> 

1 ^ 

VT 

1 

u 


0 

T V 

VI 

1 

JJ 


t> 

T V 

VI 

1 

JJ 


t> 

2 V 

V2 

1 

JJ 


0 

2 ^ 

V2 

1 

n 


0 

2 ^ 

V2 

1 

JJ 


.(7) 




J9) 




J2) 






J6) 


J5) 


ATN 

EOl 

SRQ 

REN 

IFC 

DAV 

NDAC 

NRFD 


'•'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

^Designates passive-pullup outputs. 


logic diagram (positive logic) 



ATN 


EOl 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

DC TE ATN* 

ATN* SRQ REN IFC 

(Controlled by DC) 

EOl 

DAV NDAC NRFD 

(Controlled by TE) 

H H H 

R T R R 

T 

T R R 

H H L 

R 

L L H 

T R T T 

R 

R T T 

L L L 

T 

H L X 

R T R R 

R 

R T T 

L H X 

T R T T 

T 

T R R 


H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal 
side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 


EQUIVALENT OF ALL 
CONTROL INPUTS 



TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 



PORT 

Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 


EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 



PORT 

Driver output Rgq = 30 fi NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package. 1025 mW 

J package. 1025 mW 

N package. 1150 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260 °C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW and J packages to 656 mW at 70 °C at the rate of 8.2 mW/ °C, 
and derate the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 


V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 

-5.2 

mA 

Terminal ports 

-800 

mA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, | 

0 70 

°C 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

V 

Vhys 

Hysteresis (Vt+ - Vj_) 

Bus 


0.4 

0.65 


V 

VOH* 

High-level 

Terminal 

Iqh = -800 nA 

2.7 

3.5 



output voltage 

Bus 

Iqh = -5.2 mA 

2.5 

3.3 



VoL 

Low-level 

Terminal 

Iql = 16 mA 


0.3 

0.5 


output voltage 

Bus 

Iql = 48 mA 


0.35 

0.5 


l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

mA 

>IH 

High-level 
input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 

HA 

l|L 

Low-level 

input current 

control 

inputs 

V| = 0.5 V 


-10 

-100 

/.A 

V|/0(bus) 

Voltage at bus port 


Driver disabled 

l|(bus) = 0 

2.5 

3.0 

3.7 

V 


*l(bus) = “12 mA 

-1.5 






V|(bus) = -1.5 V to 0.4 V 

-1.3 






V|(bus) = 0-4 V to 2.5 V 

0 


-3.2 


i|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

+ 2.5 

-3.2 

mA 





Vl(bus) = 3.7 V to 5 V 

0 


2.5 






V|{bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0' 

V|(bus) = 0 to 2.5 V 

40 

/lA 

*os 

Short-circuit 

Terminal 



- 15 

-35 

-75 

mA 

output current 

Bus 



-25 

-50 

-125 

Icc 

Supply current 


No load. 

TE and DC low 


55 

75 

mA 

Ci/o(bus) 

Bus-port capacitance 

-1 

Vcc = 5 V to 0, 
V(/Q = 0 to 2 V, 

f = 1 MHz: 

30 

PF 


^All typical values are at V^c = 5 V, T/^ = 25 °C. 
^Vqh applies to 3-state outputs only. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc “ 5 V 


PARAMETER 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYPt 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

10 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

See Figure 1 

12 

20 


tPLH 

Propagation delay time, 
low-to-high-level output 


Terminal 

Cl = 30 pF, 

5 

10 

ns 

tpHL 

Propagation delay time, 
high-to-low-level output 

Bus 

See Figure 2 

7 

14 

tpZH 

Output enable time to high level 


BUS 


30 


tPHZ 

Output disable time from high level 

TE or DC 

(ATTN, EOl, 

Cl = 15 pF, 

20 

ns 

tPZL 

Output enable time to low level 

REN, IFC, 

See Figure 3 

45 

tPLZ 

Output disable time from low level 


and DAV) 


20 


tPZH 

Output enable time to high level 




30 


tPHZ 

Output disable time from high level 

TE or DC 

Terminal 

Cl = 15 pF, 

25 

ns 

tPZL 

Output enable time to low level 

See Figure 4 

30 

tPLZ 

Output disable time from low level 




25 



^All typical values are at T/^ = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 


5 V 



4.3 V 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



TERMINAL / 

INPUT 

_ /\ (See Note B) 

'^1^1.5 V 

-3 V 


tPLH-|^->j 

tPHL-^4-^| 

mm \lir\.W 

BUS 

OUTPUT 



VQH 

— Vqh 


BUS 

INPUT 


tPLH4i>| 


1.5 V 

(See Note B) 


TERMINAL 

OUTPUT 




tPHL-)4~H 



3 V 

0 V 
VOH 

VoL 


VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout = 50 0. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 




CONTROL 
INPUT 


^ /-V /-— 3V 

5^1.5 V 

A (See Note B) A 
_ t I V-_/ l\--OV 


tpZH-*^ 

BUS 

OUTPUT 
SI OPEN I 





VOLTAGE WAVEFORMS 


-V /--V t - 

CONTROL 

INPUT /V ®'' (SeeNottB) P 

- 9 \ \ - J I V- - 

tpzH-H tpHz-H 

TERMINAL I 
OUTPUT I 

SI OPEN 


\J 90% 

r'‘ 1 v__ 


tPZL-»j 
TERMINAL 
OUTPUT 
SI CLOSED 



tPLZ-*-j 



VOLTAGE WAVEFORMS 


3 V 

OV 

VOH 

0 V 
»4 V 

VoL 


FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES; A. C|_ includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, <6 ns, 
tf <6 ns, Zout = 50 fl. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

l 0 H~High-Level Output Current-mA 

FIGURE 5 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



l 0 L"~Low-Level Output Current-mA 


FIGURE 6 


TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 



4.0 


3.5 

> 

I 

3.0 

1 

0) 

O) 

iS 

2.5 

o 

> 

2.0 

a 


□ 

O 

1 

1.5 

1 

o 

> 

1.0 


0.5 


Vcc = 5 V 








T/J 

. = 2i 

5°C 





























- 1 




1 

Vt- 

1 



Vt 

+ 





1 
































-1 _1 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V|—Input Voltage—V 

FIGURE 7 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 

I 


o 

> 


3 

a 

3 


O 


I 

I 

X 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 






Vcc 
Ta = 

= 5 V 
25°C 

I 

\ 

\ 






\ 

\ 






\ 

\ 



0 -10 -20 -30 -40 -50 -60 

•OH“High-Level Output Current—mA 


> 

I 


:§ 


a 

3 

O 

I 

O 

> 


FIGURE 8 


BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


I I 

Vcc = 5 V 

No load 






Ta 

= 25°( 


I 

































0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|—Input Voltage—V 


FIGURE 10 


BUS-LOW LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

IqL — Low-Level Output Current—mA 

FIGURE 9 


BUS CURRENT 
vs 

BUS VOLTAGE 



V|/ 0 (bus)-Bus Voltage-V 

FIGURE 11 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2618, JUNE 1986-REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

• Designed for Multicontrollers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is Powered 
Down (Vcc = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS162 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
process device designed to provide the bus- 
management and data-transfer signals between 
operating units of a multiple-controller 
instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN75ALS162 provides the complete 16-wire 
interface for the IEEE 488 bus. 

The SN75ALS162 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus and terminal sides. The direction of data through these 
driver-receiver pairs is determined by the DC, TE, and SC enable signals. The SC input allows the REN 
and IFC transceivers to be controlled independently. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vcc = 0- The drivers are designed to handle loads up to 48 mA of sink 
current. Each receiver features p-n-p transistor inputs for high input impedance and hysteresis of 400 mV 
minimum for increased noise immunity. All receivers have 3-state outputs to present a high Impedance 
to the terminal when disabled. 

The SN75ALS162 is manufactured in a 22-pln dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN75ALS162 

OCTAL OENERAL PURPOSE INTERFACE BUS TRANSCEIVER 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

Direction Control 


TE 

Talk Enable 

Control 

SC 

System Control 


ATN 

Attention 


SRQ 

Service Request 

Bus 

REN 

Remote Enable 

Management 

IFC 

Interface Clear 


EOl 

End or Identify 


DAV 

Data Valid 

Data 

Transfer 

NDAC 

Not Data Accepted 

NRFD 

Not Ready for Data 


logic symbol 


logic diagram (positive logic) 



ATN 

EOl 

SRQ 

REN 

IFC 

DAV 

NDAC 

NRFD 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

^ Designates passive-pullup outputs. 


[ ] Denotes pin numbers for DW package. 
( ) Denotes pin numbers for N package. 



ATN 


EOl 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


RECEIVE/TRANSMIT FUNCTION TABLE 



H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


schematics of inputs and outputs 


EQUIVALENT OF ALL 

CONTROL INPUTS 

Vcc — 

9kn 1 
NOM 1 

[- 

Cm 

INPUT —t 

u 

> >(■ 

y. 

GND —4 

:j 

1 y 


TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 


-pHI--• 


■"- Vcc 

i 1 1.7 1 j 

i 10 kO 


• NOM '■ 1 1 

1 NOM 


y 

1 L JL 1 

1 1 

1 i>-L-y - 

-H-1 

1 4 kO . ■ 1 ( 

-S*-n 

-- 

E 

M NOM f 1 J 

1 " ^ 

[ _ 

1 _ 

-GND 


lIMPUT/OUTPUT 

PORT 


Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 



INPUT/OUTPUT 

PORT 


Driver output R^q = 30 fi NOM 
Receiver output Rgq = 110 ft NOM 

Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) .. 7 V 

Input voltage..... 5.5 V 

Low-level driver output current . 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package . .. 1350 mW 

N package... 1700 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package. 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package to 864 mW at 70°C at the rate of 10.8 mW/°C, and 
derate the N package to 1088 mW at 70°C at the rate of 13.6 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|i_ 

0.8 

V 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 

mA 

Terminal ports 

-800 

/xA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, T/v 

0 70 

°C 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST COIMDITIOIMS 

MiN 

TYPi 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

- 1.5 

V 

^hys 

Hysteresis (Vj^ - Vj_) 

Bus 


0.4 

0.65 


V 

voh"^ 

High-level 

Terminal 

Iqh = -800 fiA 

2.7 

3.5 



output voltage 

Bus 

Iqh = -5.2 mA 

2.5 

3.3 



VOL 

Low-level 

Terminal 

•OL = 16 


0.3 

0.5 


output voltage 

Bus 

•OL = 48 mA 


0.35 

0.5 


•l 

Input current at 
maximum input voltage 

Terminal 

V| - 5.5 V 


0.2 

100 

mA 

•IH 

High-level 
input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 

fxA 

•IL 

Low-level 

input current 

control 

inputs 

Vt = 0.5 V 


-10 

-100 

t^A 

V|/0(bus) 

Voltage at bus port 


Driver disabled 

•l(bus) - 6 

2.5 

3.0 

3.7 

V 


•l(bus) = -12 mA 

- 1.5 






V|(bus) = -1.5 V to 0.4 V 

-1.3 






V|(bus) = 0-4 V to 2.5 V 



-3.2 


•l/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

+ 2.5 

-3.2 

mA 





V|(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 Vto 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0' 

V|(bus) = 0 to 2.5 V 

-40 

IlA 

•os 

Short-circuit 

Terminal 


- 15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

•cc 

Supply current 


No load. 

TE, DC, and SC low 


55 

75 

mA 

^i/olbus) 

Bus-port capacitance 


Vcc ~ 5 V to 0, 
V|/0 = 0 to 2 V, 

f = 1 MHz 

30 

pF 


'•’All typical values are at Vcc = 5 V, = 25 °C. 
^Vqh applies for 3-state outputs only. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 

noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 
See Figure 1 

10 20 

ns 

Propagation delay time, 
high-to-low-level output 

12 20 

Propagation delay time, 

tpL w 

low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 
See Figure 2 

5 10 

ns 

Propagation delay time, 
high-to-low-level output 

7 14 

tpzH Output enable time to high level 

TE, DC, 

or 

SC 

BUS 

(ATTN, EOl, 

REN, IFC, 

and DAV) 

Cl = 15 pF, 
See Figure 3 

30 

ns 

tpHZ Output disable time from high level 

20 

tpZL Output enable time to low level 

45 

tpLz Output disable time from low level 

20 

tpZH Output enable time to high level 

TE, DC, 

or 

SC 

Terminal 

Cl = 15 pF, 
See Figure 4 

30 

ns 

tpHZ Output disable time from high level 

25 

tpzL Output enable time to low level 

30 

tpLZ Output disable time from low level 

25 


^All typical values are at = 25 °C. 


PARAMETER MEASUREMENT INFORMATION 


5 V 



FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



TERMINAL 
INPUT 


\l.5V 

/ I (See Note B) i \ 


BUS 

OUTPUT 



tPHL-K-H 



BUS 

INPUT 


tPLH-~|^ 


1.5 V 

I (See Note B) 




TERMINAL 

OUTPUT 


tPHL-(4 - - H 

Vt-VoH 




VOL 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS FIGURE 2. BUS-TO-TERMINAL 

PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout = 50 Q. 
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SN75ALS162 

OCTAL GENERAL’PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER¬ 
TEST 


-Cl=15pF ; 
^ (See Note A) t 


FROM (TERMINAL) 
OUTPUT —fl 

UNDER TEST T 


Cl = 15 pF 
(See Note A)< 


LOAD CIRCUIT 


LOAD CIRCUIT 


-V i -V /-3V 

CONTROL Su Vi.5v 

INPUT A (See Note B) A 

_/ 1 \_/ I \__0 V 

tPZH-*-l I-*- tpHZ-*^ 


BUS 1 

OUTPUT I 

SI OPEN_i 

tpZL—H 

BUS 

OUTPUT 
SI CLOSED 


/0.5 V 

JL -VoL 


VOLTAGE WAVEFORMS 


FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


-\ /-\ i -3V 

CONTROL \/, ^ „ \j 

input A’- (See Notes) 

- f I v-/ |\_-ov 

tPZH-H |-^ 1PHZ-H 

terminal I |/-—nr9-0%— 

OUTPUT /l.SV \ 

_ U I \_ ov 

tPZL-»-l tPLZ-*-j ^ 

\ /— - w 4 V 

I / 

.0 V l/ 

_voL 

VOLTAGE WAVEFORMS 

FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout = 50 0. 
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SN7SALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


VS 



0 -5 -10 -15 -20 -25 -30 -35 -40 

•OH~High-Level Output Current-mA 

FIGURE 5 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



l 0 L“Low-Level Output Current-mA 


FIGURE 6 


TERMINAL OUTPUT VOLTAGE 


vs 

BUS INPUT VOLTAGE 


Vcc = 5 V 








Ta 

= 2! 

5°C 

































Vt- 



Vt 

+ 
















i 







_ 









q I I I I . 1 .1 _ TT TJ_ \ _^_I 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V|—Input Voltage—V 


FIGURE 7 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 


VS 

HIGH-LEVEL OUTPUT CURRENT 



l 0 H“^^' 9 ^*'Level Output Current—mA 


FIGURE 8 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

^ I 

Vcc = 5 V 


No load 
Ta = 25°C 



. 1 . M .. M 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|-Input Voltage—V 

FIGURE 10 


BUS-LOW LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 



0 10 20 30 40 50 60 70 80 90 100 

Iql “ Low-Level Output Current-mA 


FIGURE 9 


BUS CURRENT 
vs 

BUS VOLTAGE 



V|/ 0 (bus)-Bus Voltage-V 

FIGURE 11 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


r # 8-Channel Bidirectional Transceivers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
• High-Impedance P-N-P Inputs 
• Receiver Hysteresis . . . 650 mV Typ 
• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (VcC“0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS163 octal general-purpose 
interface bus transceiver is a monolithic, high¬ 
speed, Advanced Low-Power Schottky device. 
It is designed for two-way data communications 
over single-ended transmission lines. The 
transceiver features driver outputs that can be 
operated in either the open-collector or 3-state 
mode. If Talk Enable (TE) is high, these outputs 
have the characteristics of open-collector 
outputs when Pullup Enable (PE) is low and of 
3-state outputs when PE is high. Taking TE low 
places the outputs in the high-impedance state. 
The driver outputs are designed to handle loads 
of up to 48 mA of sink current. Each receiver 
features p-n-p transistor inputs for high input 
impedance and 400 mV minimum of hysteresis 
for increased noise immunity. 

Output glitches during power-up and power¬ 
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs. The 
outputs do not load the bus when Vcc = 0- 

The SN75ALS163 is characterized for operation 
from 0°C to 70 °C. 


D2611, JUNE 1986-REVISED SEPTEMBER 1989 



TERMINAL 
I/O PORTS 


FUNCTION TABLES 


EACH DRIVER EACH RECEIVER 


I INPUTS 

OUTPUT 

I INPUTS 


OUTPUT 

D 

TE 

PE 

B 

B 

TE 

PE 

D 

H 

H 

H 

H 

L 

L 

X 

L 

L 

H 

X 

L 

H 

L 

X 

H 

H 

X 

L 

Z 

X 

H 

X 

Z 

X 

L 

X 

Z 





H = high level, L = 

low level, X = 

= irrelevant, Z 

= High-impedance 


state. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol T 

nr m) 


Ml [3S] 

M2 [OC] 

EN3 [XMTl 
EN4 [RCV] 

□_ c 

o 

3(1 y/20) - 
V4 1 n ■ 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

Designates open-collector outputs. 


schematics of inputs and outputs 



logic diagram (positive logic) 


■ 


P4 

(16) 

D5 

(15) 

D6 

(14) 

D7 

(13) 

08 

(12) 


B 

Wi 


in 








EQUIVALENT OF ALL INPUT/OUTPUT PORTS 



INPUT/OUTPUT 

PORT 

Driver output Rgq = 30 ^2 NOM 
Receiver output Rp„ = 110 NOM 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1). 7 V 

Input voltage.. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total dissipation. . See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260 °C 

NOTE: 1. All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 

POWER RATING 

DERATING 

FACTOR 

Ta - 70°C 
POWER RATING 

DW 

1125 mW 

9.0 mW/^C 

720 mW 

J 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mW/^C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|l 

0.8 

v 

High-level output current, Iqh 

Bus ports with pullups active 

-5.2 

mA 

Terminal ports 

-800 

mA 

Low-level output current, Iql 

Bus ports 

48 


Terminal ports 

16 

Operating free-air temperature range, Ta | 

0 70 

°c 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

V 

''^hvs 

Hysteresis (Vj^. — Vj-) 

Bus 


0.4 

0.65 


V 

VOH* 

High-level 

Terminal 

Iqh = -800 fiA, 

TE at 0.8 V 

2.7 

3.5 



output voltage 

Bus 

Iqh = -5.2 mA, 

PE and TE at 2 V 

2.5 

3.3 



VOL 

Low-level 

Terminal 

'OL =16 mA, 

TE at 0.8 V 


0.3 

0.5 


output voltage 

Bus 

'OL = 46 

TE at 2 V 


0.35 

0.5 


'OH 

High-level output current 
(open-collector mode) 

Bus 

Vo = 5.5 V, 

D and TE at 2 V 

PE at 0.8 V, 

100 

liA 

'oz 

Off-state output current 

Bus 

PE at 2 V, 


Vo = 2.7 V 

20 

^A 

(3-state mode) 

TE at 0.8 V 


Vo = 0.5 V 

-100 

l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

fiA 

l|H 

High-level input current 

Terminal, 

V| = 2.7 V 


0.1 

20 

nA 

l|L 

Low-level input current 

PE, or TE 

V] = 0.5 V 


-10 

-100 

jtiA 

'os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 


'cc 

Supply current 



Terminal outputs low and enabled 


42 

65 

mA 



Bus outputs low and enabled 


52 

80 

Ci/o(bus) Bus-port capacitance 

Vcc — 5 V or 0, 
f = 1 MHz 

V|/o = 0 to 2 V, 

30 

pF 


^All typical values are at Vcc = 5 V, T/^ = 25 °C. 

* Hysteresis is the difference between the positive-going input threshold voltage, Vj 4., and the negative-going input threshold voltage, Vj _. 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP§ MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

See Figure 1 

7 20 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

o 

CM 

00 

Propagation delay time, 

tpLH 

low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

See Figure 2 

7 14 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

9 14 

fPZH Output enable time to high level 

TE 

Bus 

Cl = 1 5 pF, 

See Figure 3 

19 30 

ns 

tpHZ Output disable time from high level 

5 12 

tpzL Output enable time to low level 

16 35 

tpLz Output disable time from low level 

o 

CM 

CD 

fpZH Output enable time to high level 

TE 

Terminal 

Cl = 15 pF, 

See Figure 4 

13 30 

ns 

fPHZ Output disable time from high level 

o 

CM 

CM 

tpzL Output enable time to low level 

O 

CM 

CM 

tpLZ Output disable time from low level 

11 20 

ten Output pull-up enable time 

PE 

Bus 

Cl = 15 pF, 

See Figure 5 

11 22 

ns 

tdis Output pull-up disable time 

6 12 


§AII typical values are at = 25 °C. 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 1.TERMINAL-TO-BUS PROPAGATION DELAY TIMES 




VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 


5 V 



FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf < 6 ns, Zout = 50 U. 

B. Cl includes probe and jig capacitance. 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 


NOTES: 


A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t|- < 6 ns, 
tf < 6 ns, ZQut = 50 Q. 

B. C|_ includes probe and jig capacitance. 
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SN7SALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 



l 0 H~^^' 9 *^ Level Output Current—mA 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

Iql—L ow-Level Output Current—mA 


FIGURE 6 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 


vs 



V|—Input Voltage—V 


FIGURE 8 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 

S. 


o 

> 


« 

> 

<u 



BUS HIGH-LEVEL OUTPUT VOLTAGE 


vs 

BUS HIGH-LEVEL OUTPUT CURRENT 






Vcc 
Ta = 

= 5 V 
25°C 


\ 

N 




1 


\ 

\ 






\ 




0 -10 -20 -30 -40 -50 -60 

IOH“High-Level Output Current—mA 


FIGURE 9 


BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 90 100 

IOL~Low-Level Output Current—mA 
FIGURE 10 


BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

4 


> 3 

I 

O) 

r 

o 

> 

5 2 

a 

3 

? 

O 

> 1 


0 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|—Input Voltage—V 

FIGURE 11 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2908, JUNE 1986-REVISED AUGUST 1989 

• 8-Channel Bidirectional Transceiver DW package 

(TOP VIEW) 

• Designed to Implement Control Bus 
Interface 

• Designed for Muiticontrollers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is Powered 
Down (Vcc “ 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS164 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed to meet the requirements of 
IEEE Standard 488-1978. Each transceiver is 
designed to provide the bus-management and 
data-transfer signals between operating units of 
a multiple-controller instrumentation system. 

When combined with the SN75ALS160 octal 
bus transceiver, the SN75ALS164 provides the 
complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS164 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form Input/output (I/O) ports at both the bus 
and terminal sides. All outputs are disabled (at 
a high-impedance state) during Vcc power-up 
and power-down transitions for glitch-free 
operation. The direction of data flow through 
these driver-receiver pairs is determined by the 
DC, TE, and SC enable signals. The 
SN75ALS164 is identical to the SN75ALS162 
with the addition of an OR gate to help simplify 
board layouts In several popular applications. 

The ATN and EOl signals are ORed to pin 21, 
which is a standard totem-pole output. 



TERMINAL 
I/O PORTS 


N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


GPIB 

l/0< 

PORTS 


1 

U 22 

2 

21 

3 

20 

4 

19 

5 

18 

6 

17 

7 

16 

8 

15 

9 

14 

10 

13 

11 

12 


H Vcc 

D ATN + EOl 
3 REN 
U IFC 


P DAV 


> 


TERMINAL 
I/O PORTS 


NC —No internal connection. 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

TE 

SC 

Direction Control 

Talk Enable 

System Control 

Control 

ATN 

SRQ 

REN 

IFC 

EOl 

Attention 

Service Request 
Remote Enable 
Interface Clear 

End or Identify 

Bus 

Management 

ATN + EOl 

ATN logical OR EOl 

Logic 

DAV 

NDAC 

NRFD 

Data Valid 

Not Data Accepted 
Not Ready for Data 

Data 

Transfer 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage Vqc is 0. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 
hysteresis of 400 mV minimum for increased noise immunity. All receivers have 3-state outputs to present 
a high impedance to the terminal when disabled. 

The SN75ALS164 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from 0°C to 70 °C. 


logic symbol’*’ 


logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

VDesignates 3-state outputs. 

^ Designates passive-pullup outputs. 


[ ] Denotes pin numbers for DW package. 
( ) Denotes pin numbers for N package. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

SC 

DC TE ATN^ 

ATN^ SRQ 

(Controlled by DC) 

REN IFC 

(Controlled by SC) 

EOl 

DAV NDAC NRFD 

(Controlled by TE) 


H H H 

R T 


T 

T R R 


H H L 

R 


X 

_J 

T R 


R 

R T T 

' 

L L L 

T 

H L X 

R T 


R 

R T T 

L H X 

T R 


T 

T R R 

H 

. 


T T 

1 


L 


R ■ R 


H = high level, L = low level, R == receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 
bus side to the terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl 
whenever the DC and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions 
as an independent transceiver only. 


ATIM + EOl FUNCTION TABLE 


INPUTS 

OUTPUT 

ATN + EOl 

ATN 

EOl 

H 

X 

H 

X 

H 

H 

L 

L 

L 
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Siy75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 



TYPICAL OF SRQ, IMDAC, and NRFD 
GPIB I/O PORT 


-r^'-n-1 

►-"-vcc 

1 1 1,7 kS2| 1 J 


t 1 IMOM 1 1 ] 

[NOM 


1 L -^1 

1 t > 

1 iU—t 

-I-1 

■ 4 k!t . 1 



i 

K 

, j IMOM 1 

iiR’ 


i-GND 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 


INPUT/OUTPUT 

PORT 

Circuit inside dashed lines is on GPIB I/O ports only. 


ATN+EOI OUTPUT 



I 

INPUT/OUTPUT 

PORT 


Driver output Rgq ~ 30 Q NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on GPIB I/O ports only. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage. 5.5 V 

Low-level driver output current. 100 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2); 

DW package. 1350 mW 

N package. 1700 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package to 864 mW at 70 °C at the rate of 10.8 mW/°C, 
and derate the N package to 1088 mW at 70°C at the rate of 13.6 mW/°C. 
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SM75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V'il 

0.8 

V 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 

mA 

Terminal ports 

-800 

mA 

ATN-f EOl 

-400 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminai ports 

16 

ATN 4- EOl 

4 

Operating free-air temperature, 

o 

o 

°C 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| - - 18 mA 


-0.8 

-1.5 

V 

^hys 

Hysteresis (Vi-+ - Vj _) 

Bus 


0.4 

0.65 


V 



Terminal 

*OH ~ -800 fiA 

2.7 

3.5 



voh"^ 

High-level output voltage 

Bus 

Iqh = “ 5.2 mA 

2.5 

3.3 


V 



ATN -F EOl 

'oh ^00 mA 

2.7 




Terminal 

'OL =16 mA 


0.3 

0.5 


VOL 

Low-level output voltage 

Bus 

Iql = 48 mA 


0.35 

0.5 

V 



ATN 4 EOl 

Iql == 4 mA 

0.4 


l| 

Input current at 

Terminal § 

V| = 5.5 V 


0.2 

100 

/.A 

maximum input voltage 

ATN, EOl 

V| = 5.5 V 

200 

l|H 

High-level input current 

Terminal 

control 

V| = 2.7 V 


0.1 

20 

mA 



ATN, EOl 

V| = 2.7 V 

40 


l|L 

Low-level input current 

Terminal 

control 

V| - 0.5 V 


-10 

-100 

fxA 



ATN, EOl 

V| - 0.5 V 

-500 


V|/0(bus) 

Voltage at bus port 


Driver disabled 

'l(bus) = 0 

2.5 

3.0 

3.7 

V 


'l(bus) = -^2 mA 

- 1.5 





V|(bus) = -1.5 V to 0.4 V 

-1.3 






Vubus) = 0.4 V to 2.5 V 

0 


-3.2 


•l/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

+ 2.5 

-3.2 

mA 





V|(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 Vto 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0^ 

V|(bus) = 0 to 2.5 V 

-40 

^A 



Terminal 


-15 

-35 

-75 


'os 

Short-circuit output current 

Bus 


-25 

-50 

-125 

mA 



ATN + EOl 


- 10 


- 100 


'cc 

Supply current 


No load. 

TE, DC, and SC low 


55 

75 

mA 

^i/o(bus) 

Bus-port capacitance 


Vcc “ 5 V to 0, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 


’*^AII typical values are at Vcc = 5 V, T/x = 25°C. 
^Vqh applies for 3-state outputs only. 

§ Except ATN and EOl terminal pins. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (uniess otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, 

tpLH 

low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 
See Figure 1 

10 20 

ns 

Propagation delay time, 

tpHi 

high-to-low-level output 

12 20 

Propagation delay time 

tpL H 

low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 
See Figure 2 

5 10 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

7 14 

Propagation delay time, 
low-to-high-level output 

Terminal ATN 

or 

Terminal EOl 

ATN + EOl 

Cl = 15 pF, 
See Figure 3 

3.5 10 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

Terminal ATN 

or 

Terminal EOl 

ATN + EOl 

Cl = 15 pF, 
See Figure 3 

7 15 

ns 

tpzH Output enable time to high level 

TE, DC, 

or 

SC 

BUS 

(ATTN, EOl, 

REN, IFC, 

and DAV) 

Cl - 15 pF, 
See Figure 4 

30 

ns 

tpHZ Output disable time from high level 

20 

tpzL Output enable time to low level 

45 

tpLz Output disable time from low level 

20 

tpzH Output enable time to high level 

TE, DC, 

or 

SC 

Terminal 

Cl = 15 pF, 
See Figure 5 

30 

ns 

tpHZ Output disable time from high level 

25 

tpzL Output enable time to low level 

30 

tpLZ Output disable time from low level 

25 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TERMINAL 
INPUT 


BUS 

OUTPUT 


/l^BV Vl.5V 

/ 1 (See Note B) | \ 

-t|^2.2 V 

J 


tPHL-H-N 

—,-VoH 


Vqh 


VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 


TEST 

POINT 


''CC 


FROM 

ATN-f-EOI 



FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



BUS 

INPUT 


-^1.5 V 

■/ | (See Note B) j V 


tPLH-|4>| 


TERMINAL 

OUTPUT 




• 0 V 

tPHL-j4-H 

. -V-t- ''oh 


VoL 


VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 



FIGURE 3. ATN + EOI PROPAGATION DELAY TIMES 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp <6 ns, 
tf <6 ns, Zqui; = 50 Q. 

C. All diodes are 1N916 or 1N3064. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 



LOAD CIRCUIT 



CONTROL 
INPUT 


•A r”“ 


^ 1 -5 V Vi 

/\ (See Note B) ^ 

_/ I ^_/ I \--OV 


tPZH-»^ 





BUS 

OUTPUT 
SI CLOSED 


VOLTAGE WAVEFORMS 


VOL 


t -V /-3V 

CONTROL V/ y 

INPUT A’®'' (SeeNoteB) A 

- 1 I >-- J \\ -OV 

tPZH-H tpHZ-H 

TERMINAL I i f - --- - "t 


OUTPUT 
SI OPEN 


tPZL-*pj [-•- 


1/ r\9o% ‘ 

/'■" i V. 


IPLZ-^ 


TERMINAL 
OUTPUT 
SI CLOSED 


A'-” 


VOLTAGE WAVEFORMS 


VOH 

0 V 
■ « 4 V 

VoL 


FIGURE 4. BUS ENABLE AND 
DISABLE TIMES 


FIGURE 5. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES: A. C|_ includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR : 
tf <6 ns, Zout = 50 fi. 


1 MHz, 50% duty cycle, t^ <6 ns. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 



l0H~*^'9*^’Level Output Current—mA 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

IqL— Low-Level Output Current—mA 


FIGURE 6 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 


vs 

BUS INPUT VOLTAGE 



FIGURE 8 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE BUS LOW-LEVEL OUTPUT VOLTAGE 



lOH— High-Level Output Current—mA Iql— Low-Level Output Current—mA 


FIGURE 9 FIGURE 10 


BUS OUTPUT VOLTAGE BUS CURRENT 



0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 -2 -1 0 1 2 3 4 5 6 

V|-lnput Voltage-V V|/o(bus)-Bus Voltage-V 


FIGURE 11 


FIGURE 12 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


II 


D3011, JUNE 1986—REVISED AUGUST 1989 


MEETS IEEE STANDARD 488-1978 (GPIB) 
8-Channel Bidirectional Transceiver 


DW OR N PACKAGE 
(TOP VIEW) 


[7^ 

20 ] 

[ 2 

19 ] 

[ 3 

18 ] 

[ 4 

17 ] 

[ 5 

16 J 

[ 6 

15 ] 

[ 7 

14 ] 

[ 8 

13 ] 

[ 9 

12 ] 

[ 10 

11 ] 


TERMINAL 
I/O PORTS 


FUNCTION TABLES 


EACH DRIVER 


EACH RECEIVER 


• High-Speed Advanced Low-Power Schottky . , 

Circuitry TE [ i ^ 20 ] Vcc 

• Low Power Dissipation ... 46 mW Max per ^ 19 ]D 1 N 

Channel ^2 3 is D 2 

I B3[ 4 17]D3 I 

• Fast Propagation Times... 20 ns Max BUS J B 4 [ 5 le ] D 4 I TERMINAL 

U- U . ^ r,K. ni * I/O PORTS S B5[6 15]D5 f I/O PORTS 

• High-Impedance P-N-P Inputs I r i 

I B6 L 7 14 J D6 

• Receiver Hysteresis ... 650 mV Typ I B7 [ s 13 ] D7 

V B 8 [ 9 12 ] D8 ^ 

• No Loading of Bus When Device Is GND [ 10 11 ] PE 

Powered Down (Vqc = 0) ' -^ 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

^ r, r,. FUNCTION TABLES 

• Driver and Receiver Can Be Disabled 

Simultaneously each driver each receiver 

description inputs output inputs output 

^ D TE PE B B TE PE D 

The SN75ALS165 eight-channel general-purpose lhxl hlh h 

interface bus transceiver is a monolithic, hxlz^ xhx z 

high-speed, Advanced Low-Power Schottky | x 1 x | z^ | x x l z 

device designed for two-way data H= high level, L= low level, X = irrelevant, 

communications over single-ended transmission. z = high impedance state 

lines. It is designed to meet the requirements of ^ This is the high impedance state of a normal 3-state output 

IEEE Standard 488-1978. The transceiver modified by the internal resistors to Vcc and ground, 

features driver outputs that can be operated in 
either the passive-pullup or 3-state mode. If Talk 

Enable (TE) is high, these ports have the characteristics of passive-pullup outputs when Pullup Enable (PE) is 
low and of 3-state outputs when PE is high. Taking TE low places these ports in the high-impedance state. Taking 
TE and PE low places both the drivers and receivers in the high-impedance state. The driver outputs are 
designed to handle loads up to 48 mA of sink current. 

An active turn-off feature is incorporated into the bus-terminating resistors so that the device exhibits a high 
impedance to the bus when Vcc = 0. When combined with the SN75ALS161 or SN75ALS162 management bus 
transceiver, the pair provides the complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS165 is manufactured in a 20-pin package and is characterized for operation from 0°C to 70°C. 


INPUTS i 

OUTPUT 

D 

TE 

PE 

B 

H 

H 

H 

H 

L 

H 

X 

L 

H 

X 

L 

Z^ 

X 

L 

X 

zi 


INPUTS 

OUTPUT 

B TE PE 

D 

L L H 

L 

HLH 

H 

XHX 

Z 

XXL 

Z 


H = high level, L = low level, X = irrelevant, 

Z = high impedance state 

^ This is the high impedance state of a normal 3-state output 
modified by the internal resistors to Vqq and ground. 


PRODUCTION DATA documents. contain 
information current as of pubiication date. 
Products conform to specifications per the terms 
of Texas instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol^ 



* This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

Designates 3-state outputs 
Designates passive-pullup outputs 


schematics of inputs and outputs 


logic diagram (positive iogic) 



EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 



Driver output Rgq = 30 O NOM 
Receiver output Rgq = 110 0 NOM 
Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) . 7 V 

Input voltage . 5.5 V 

Low-level driver output current . 100 mA 

Continuous total power dissipation . See Dissipation Rating Table 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range. -65°Cto150°C 

Lead temperature 1,6 mm (1 /16 inch) from the case for 10 seconds . 260°C 

NOTE 1; All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta £ 25°C 

DERATING FACTOR 

Ta = 70°C 

POWER RATING 

ABOVE Ta = 25°C 

POWER RATING 

DW 

1025 mW 

8.2 mW/°C 

656 mW 

N 

1150 mW 

9.2 mWrC 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V,h 

2 

V 

Low-level input voltage, Vil 

0.8 

V 

High-level output current, Iq^ 

Bus ports with pullups active 

-5.2 

mA 

Terminal ports 

-800 

(xA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, T^ 

0 70 

°C 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 

UNIT 

V,K 

Input clamp voltage 


l, = -18mA 


-0.8 

1.5 

V 

''^hys 

Hysteresis 

(Vt.-Vt_) 

Bus 


0.4 

0.65 


V 

\/^. .t 

High-level 

Terminal 

Iqh ~ —800 |xA, 

TE at 0.8 V 

2.7 

3.5 


Y 

''OH 

output voltage 

Bus 

Iqh =-5.2 mA, 

PE and TE at 2 V 

2.5 

3.3 




Low-level 

Terminal 

Iql = 16 mA, 

TE at 0.8 V 


0.3 

0.5 

Y 

VOL 

output voltage 

Bus 

Iql = 48 mA, 

TE at 2 V 


0.35 

0.5 


I Input current at 

' maximum input voltage 

Terminal 

V, = 5.5 V 


0.2 

100 


'iH 

High-level input current 

Terminal 

and 

V, = 2.7 V 


0.1 

20 

^A 

l|L 

Low-level input current 

control 

inputs 

V| = 0.5 V 


-10 

-100 



Voltage at bus port 


Driver disabled 

•l(bus) - 0 

2.5 

3 

3.7 

Y 

v I/O (bus) 


^(bus) = —12 mA 

-1.5 






V,(bus)=-1-5Vto0.4V 

-1.3 






Vi(bus) = 0-4Vto2.5V 

0 


-3.2 


I I/O (bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

2.5 

-3.2 

mA 





V,(bus) = 3.7Vto5V 

0 


2.5 






Vi(bus) = 5Vto5.5V 

0.7 


2.5 




Power off 

< 

o 

o 

II 

o 

V,(bus) = 0to2.5V 

40 

^A 

■os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

'cc 

Supply current 


No load 

Terminal outputs low and enabled 


42 

65 

mA 


Bus outputs low and enabled 


52 

80 

^i/o(bus) 

Bus-port capacitance 


Vcc = 5 V10 0. 
f = 1 MHz 

V|/o = 0 to 2 V, 

30 

PF 


All typical values are at Vcc = 5 V, = 25°C. 
^ Vqh applies for 3-state outputs only. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless 
otherwise noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP^ 

MAX 

UNIT 

tpLH 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

7 

20 


tpHL 

Propagation delay time, 
high-to-low-level output 

See Figure 1 

8 

20 




tpLH 

Propagation delay time, 
low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

7 

14 


tpHL 

Propagation delay time, 
high-to-low-level output 

See Figure 2 

9 

14 




tpZH 

Output enable time to high level 




19 

30 


tpHZ 

Output disable time from high level 

TE 

Bus 

Cl= 15pF, 

5 

12 


^PZL 

Output enable time to low level 

See Figure 3 

16 

35 


tpLZ 

Output disable time from low level 




9 

20 


VZH 

Output enable time to high level 




13 

30 


tpHZ 

Output disable time from high level 

TE 

Terminal 

Cl= 15pF. 

12 

20 


tpZL 

Output enable time to low level 

See Figure 4 

12 

20 


tpLZ 

Output disable time from low level 




11 

20 


ten Output pull-up enable time 

PE 

Terminal ' 

Cl= 15pF, 

11 

22 

ns 

^dis 

Output pull-up disable time 

See Figure 5 

6 

12 


■f” All typical values are at Ta = 25°C. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAYTIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAYTIMES 

5 V 



FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr :s 6 ns, tf s 6 ns, 

Zout ” 

B. Cl includes probe and jig capacitance. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 




teI _I 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 


teI _I 

TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES; A. The input pulse is supplied by a generator having the following characteristics; PRR s 1 MHz, 50% duty cycle, tr 6 ns, tf s: 6 ns, 

^OUt “ 

B. Cl includes probe and jig capacitance. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


VS 



0 -5 -10 -15 -20 -25 -30 -35 -40 

Output Current—mA 

FIGURE 6 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

IOL“l-ow-Level Output Current—mA 

FIGURE 7 


TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 


4.0 

3.5 
3.0 

2.5 


^ 2.0 


6 1-5 
I 

O 

> 1.0 


0.5 

0 


Vcc = 5 V 







— 

Ta 

= 2E 

)°C 

































1 

Vt-- 


Vt 

+ 








































0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V|—Input Voltage—V 


FIGURE 8 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


> 

I 

& 

5 3 

o 

> 


a 

3 

O 


I 

I 


o 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 






Vcc 
Ta = 

= 5 V 
25°C 


\ 

k 






\ 

\ 






\ 

k 



-10 -20 -30 -40 -50 -60 

•OH“High-Level Output Current—mA 

FIGURE 9 



0 10 20 30 40 50 60 70 80 90 100 

IOL~Low-Leve! Output Current— mA 
FIGURE 10 


> 

I 


O 

> 


BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


1 .1' 

Vcc = 5 V 

No load 






T/ 

V = 25 

°C 


































0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

V|—Input Voltage—V 
FIGURE 11 


1.7 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

D3040, AUGUST 1987-REVISED MAY 1990 

' Three Bidirectional Transceivers 

* Driver Meets EIA Standards RS-422A and 
RS-485 and CCITT Recommendations V.11 
and X.27 and ANSI Standard X3.131-1986 

High-Speed Advanced Low-Power Schottky 
Circuitry 

Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 

Low Skew... 6 ns Max 

Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

Low Supply Current Requirements 
90 mA Max 

Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

Driver Output Capacity... ± 60 mA 

Thermal Shutdown Protection 

Driver Positive and Negative Current 
Limiting 

Receiver Input Impedances... 12 kQ Min 

Receiver Input Sensitivity... ± 300 mV Max 

Receiver Input Hysteresis ... 60 mV Typ 

Operates from a Single 5-V Supply 

Glitch-Free Power-Up and Power-Down 
Protection 

* Features Independent Direction Controls 
for Each Channel 

description 

The SN75ALS170 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication on multipoint bus transmission lines. It is designed for balanced transmission lines and the 
driver meets EIA Standards RS-422-A and RS-485 and CCITT recommendations V.11 and X.27 and ANSI 
Standard X3.131-1986. 

The SN75ALS170 operates from a single 5-V power supply. The drivers and receivers have active-high and 
active-low enables, respectively, which are internally connected together to function as a direction control. The 
driver differential outputs and the receiver differential inputs are connected internally to form differential 
input/output (I/O) bus ports that are designed to offer minimum loading to the bus when the driver is disabled 
or Vqq = 0. These ports feature wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

The SN75ALS170 is characterized for operation from 0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluue testing of all parameters. 


■ ^ Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-7 45 


Function Table 
(each receiver) 


DIFFERENTIAL INPUTS 

DIR 

OUTPUT 

A-B 

R 

ViD^O.SV 

L 

H 

-0.3V<V|d<0.3V 

L 

? 

V|d^-0.3V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate; 
X = irrelevant, Z = high impedance (off) 


Function Table 
(each driver) 


INPUT 

DIR 

OUTPUTS 

D 


A 

B 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 
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TRIPLE DIFFERENTIAL BUS TRANSCEIVER 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . 

Voltage at any bus terminal. 

Enable input voltage. 

Continuous total power dissipation. 

Operating free-air temperature range .. 

Storage temperature range. 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 


. 7V 

. -10Vto15V 

. 5.5 V 

See Dissipation Rating Table 

. 0°C to 70°C 

. -65°Cto150°C 

. 300°C 


NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 


DISSPATION RATING TABLE 


PACKAGE 

Ta 25X 

DERATING FACTOR 

Ta = 70 °c 

POWER RATING 

ABOVE Ta = 25“C 

POWER RATING 

J 

1025 mW 

8.2 mW/“C 

656 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vqc 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or V|q 

12 

v 

-7 

High-level input voltage, V|h 

D, DIR 

2 

v 

Low-level input voltage, V|l 

D, DIR 

0.8 

V 

Differential input voltage, V|d (see Note 2) 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

UA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

0 70 



NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITlONSt 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vq Output voltage 

io = o 

0 6 

V 

VoH High-level output voltage 

VCC = 4.75 V, 

V|h = 2V. 

V|L = 0.8 V 

*OH == “55 mA 

2.7 

V 

Vql Low-level output voltage 

Vcc = 4.75 V, V|H = 2 V, 

V|L = 0.8 V, lOL = 55 mA 

1.7 

V 

1 VoDI 1 Differential output voltage 

io = o 

1.5 6 

V 

1 VoD2 1 Differential output voltage 

RL = 100n, See Figure 1 

1/2VOD1 


2 

V 

Rl = 54 fl. See Figure 1 

1.5 2.5 5 

V 

VOD3 Differential output voltage 

Vtest = -7 V to 12 V, See Figure 2 

1.5 5 

V 

A 1 Vnn 1 Change in magnitude of 
differential output voltage§ 

R|_ = 54aor icon, See Figure 1 

±0.2 

V 

Vqc Common-mode output voltage 

+3 

V 

-1 

A 1 Vnr 1 Change in magnitude of 

common-mode output voItage§ 

±0.2 

V 

Iq Output current 

Output disabled, 

See Note 3 

< 

O 

II 

< 

1 

mA 

Vo = -7 V 

-0.8 

llH High-level input current 

Vi = 2.4 V 

20 

pA 

l|L Low-level input current 

V| = 0.4V 

-400 

pA 

Iqs Short-circuit output current^ 

Vo= -7V 

-250 

mA 

Vo = 0 

-150 

^0 = Vcc 

250 

Vq = 12 V 

250 

■ 

IqC Supply current 

No load 

Outputs enabled 

69 90 

mA 

Outputs disabled 

57 78 


t The power-off measurement in ElA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
+ All typical values are at Wqq = 5 V and T/\ = 25°C. 

§ A I Vqd I and A | Vqc I a''® the changes in magnitude of Vqd and Vqc respectively, that occur when the input is changed from a high level 
to a low level. 

^ Duration of the short-circuit current should not exceed one second. 

NOTE 3: This applies for both power on and off; refer to ElA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

tDD 

Differential-output delay time 

RL = 54 fl, 

See Figure 3 

Cl = 50 pF, 

3 

8 

13 

ns 

Rli = RL3 = "'65 (1, 

Cl = 60 pF, 

RL 2 = 75 n, 
See Figure 6 

3 

8 

13 

Skew (ItDDH-tDDLl) 

Rl = 54 n, 

See Figure 3 

Cl = 50 pF. 

1 6 

ns 

RLi = Rl 3 = 165 n, 

Cl = 60 pF, 

RL2 = 75 n. 
See Figure 6 

1 6 

tJD 

Differential-output transition time 

Rl = 54 n, 

See Figure 3 

Cl = 50 pF, 

3 

8 

13 

ns 

Rli = Rl3 = 165 fl, 

Cl = 60 pF, 

RL 2 = 75 n. 
See Figure 6 

3 

8 

13 

tpZH 

Output enable time to high level 

Rl = non, 

See Figure 4 


30 

50 

ns 

tPZL 

Output enable time to low level 

Rl = non. 

See Figure 5 


30 

50 

ns 

tpHZ 

Output disable time from high level 

Rl = non. 

See Figure 4 

3 

8 

13 

ns 

tPLZ 

Output disable time from low level 

Rl = non. 

See Figure 5 

3 

8 

13 

ns 

tpDE 

Differential-output enable time 

Rli = Rl 3 = 165 n, 

RL 2 = 75 n. 

8 

30 

45 

ns 

tpDZ 

Differential-output disable time 

Cl = 60 pF, 

See Figure 7 

5 

10 

15 

ns 


t All typical values are at Vqq = 5 V and = 25°C. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

Voa. Vob 

Voa- Vob 

I V0D1 I 

Vo 

Vo 

I V0D2 I 

o 

o 

II 

cc 

:> 

Vt (Rl = 54 n) 

I V0D3 I 


Vt (Test Termination 
Measurement 2) 

Vtest 


Vtst 

A IVoDI 

l|Vt|-|Vt|| 

l|Vtl-|V,|| 

Voc 

I Vqs I 

I Vos I 

A I VocI 

I Vqs - Vqs | 

I Vqs - Vqs I 

■os 

I Isa l> I Isb I 


'o 

I Ixa i-1 Ixb I 

•ia- lib 
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SN75ALS170 

TRII^LE DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input Voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VtH 

Differential-input high-threshoid voltage 

Vo = 2.7 V, 

lO = -0.4 mA 

0.3 

V 

VtL 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

CO 

o 

1 

V 

Vhys 

Hysteresis^ 


60 

mV 

ViK 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = 300 mV, , 

See Figure 8 

lOH = “400 pA, 

2.7 

V 

VOL 

Low-level output voltage 

VjD = -300mV, 

See Figure 8 

•OL = ® 

0.45 

V 

ioz 

High-impedance-state output current 

Vo = 2.4 V 

20 

pA 

Vo == 0.4 V 

-400 

l| 

Line input current 

Other input = 0 V, 

V| = 12 V 

1 

mA 

See Note 4 

< 

il 

1 

< 

-0.8 

l|H 

High-level enable-input current 

V|H = 2.7 V 

20 

pA 

l|L 

Low-level enable-input current 

V|L = 0.4 V 

-100 

pA 

n 

Input resistance 


12 

kn 

•os 

Short-circuit output current 

V|D = 300 mV, 

Vo = 0 

-15 


-85 

mA 

icc 

Supply current 

No load 

Outputs enabled 


69 

90 

mA 

Outputs disabled 


57 

78 


^ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vt+, and the negative-going input threshold voltage, Vj_. 
See Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP+ 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = -1.5 Vto 1.5 V. 
See Figure 9 

Cl = 15 pF, 

9 

14 

19 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

9 

14 

19 

ns 

Skew (1 tpLH - tpHL 1) 



2 

6 

ns 

tpZH 

Output enable time to high level 

Cl= 15 pF, 

See Figure 10 


7 

14 

ns 

tPZL 

Output enable time to low level 


7 

14 

ns 

¥hz 

Output disable time from high level 

Cl= 15 pF. 

See Figure 10 


20 

35 

ns 

tPLZ 

Output disable time from low level 


8 

17 

ns 


+ Ail typical values are at Vqq - 5 V, T>\ = 25°C. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1 DRIVER Vqd AND Vqc 


375 !l 




NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s: 1 MHz, 50% duty cycle, t^ s 6 ns, tf s 6 ns, 
Zo = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


5 V 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR =: 1 MHz, 50% duty cycle, tf s 6 ns, tf a: 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




tDDH ->| U- _ 

OUTPUT 0 V ^ 90 % 90 % ^0 V 

uuir ui 

tTD—W— - M U— tTD 



3 V SI to 0 V 
S2 to 5 V 




VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 6. DRIVER DELAY AND TRANSITION TIMES WITH 
DOUBLE-DIFFERENTIAL-SCSI TERMINATION FOR THE LOAD 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s: 1 MHz, 50% duty cycle, t^ s: 6 ns, tf :s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


NOTES: A. 
B. 

FIGURE 


PARAMETER MEASUREMENT INFORMATION 

S2 



« 60 pF (See Note B) 


Cl - 60 pF (See Note B) 


/i s V 


-3 V SI to 3 V 

•1.5V S2toOV 

0 V S3 to 5 V iNPUT 


3 V SI to 0 V 
1.5 V S2 to 5 V 

0 V S3 to 0 V 


tPDE~W K- ~M I^^PDZ 

-V-,“« 2.3 V 


OUTPUT 


^PDE-M -H W-tpDZ 

I / \j ~ OUTPUT 

—aF 0 V 0 * ~i V 


7/1.5 V 

•^1 

"Hr 0 V 0 V Jt" “ 

-^ -2.3 V 


The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr a: 6 ns, tf s 6 ns, 
Zq = 50 Q. 

Cl includes probe and jig capacitance. 

7. DRIVER DIFFERENTIAL-ENABLE AND DISABLE TIMES WITH A DOUBLE-SCSI TERMINATION 



-•oh 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS 


FIGURE 9. RECEIVER PROPAGATION DELAY TIMES 




VOLTAGE WAVEFORMS 

FIGURE 10. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf s 6 ns, 
Zo = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


VS 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

l 0 H“"H' 9 ^*'Level Output Current—mA 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 



FIGURE 11 FIGURE 12 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



Q I I I I I I I I 1 I I 

0 10 20 30 40 50 60 70 80 90 100 
Iq — Output Current—mA 


FIGURE 13 
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SN75ALS170 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 

VS 

ENABLE VOLTAGE 



V| —Enable Voltage —V 
FIGURE 18 



V| —Enable Voltage —V 

FIGURE 19 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


• Three Bidirectional Transceivers 

• Driver Meets EiA Standards RS-422A and 
RS-485 and CCITT Recommendations V.11 
and X.27 and ANSI Standard X3.131-1986 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 

• Low Skew ... 6 ns Max 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Features Independent Driver Enables and 
Combined Receiver Enables 

• Wide Positive and Negative input/Output 
Bus Voltages Ranges 

• Driver Output Capacity... ± 60 mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input impedances ... 12 kQ Min 

• Receiver Input Sensitivity... ± 300 mV Max 

• Receiver Input Hysteresis ... 60 mV Typ 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Low Supply Current Requirements 

90 mA Max 


D3041, AUGUST 1987-REVISED MAY 1990 


J PACKAGE 
(TOP VIEW) 


1R 

IDE 

1D 

GND 

GND 

2R 

2DE 

2D 

3R 

3DE 


—U 

1 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


IB 

— 

RE 

CDE 

Vcc 

2B 

p2A 

03B 


FUNCTION TABLE (EACH DRIVER) 


INPUT 

D 

ENABLE 

OUTPUTS 

DE 

CDE 

A 

B 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

X 

L 

X 

Z 

Z 

X 

X 

L 

Z 

Z 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS 

A - B 

ENABLE 

RE 

OUTPUT 

R 

V|D s 0.3 V 

L 

H 

-0.3 V < V|D < 0.3 V 

L 

? 

V|D < -0.3 V 

L 

L 

X 

H 

Z 


H = high level, L = Io\a/ level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


description 

The SN75ALS171 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication on multipoint bus transmission lines. It is designed for balanced transmission lines and 
the driver meets EIA Standards RS-422-A and RS-485 and CCITT recommendations V.11 and X.27 and ANSI 
Standard X3.131-1986. 

The SN75ALS171 operates from a single 5-V power supply. The drivers and receivers have individual active- 
high and active-low enables, respectively, which can be externally connected together to function as a 
direction control. The driver differential output and the receiver differential input pairs are connected internally 
to form differential input/output (I/O) bus ports that are designed to offer minimum loading to the bus when the 
driver is disabled or Vqc's at 0 V. These ports feature wide positive and negative common-mode voltage 
ranges making the device suitable for party-line applications. 

The SN75ALS171 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
nocessarily incluoe testing of all parameters. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


logic symbolt 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 


17 



schematics of inputs and outputs 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, N/qq (see Note 1) . 7 V 

Voltage at any bus terminal. -10V to 15V 

Enable input voltage. 5.5 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds .<. 300°C 


NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 


DISSPATION RATING TABLE 


PACKAGE 

Ta ^ 25X 

DERATING FACTOR 

Ta = 70°c 

POWER RATING 

ABOVE Ta = 25°C 

POWER RATING 

J 

1025 mW 

8.2 mW/°C 

656 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or Vic 

-7 12 

V 

High-level input voltage, V|h 

D, CDE, DE, and RE 

2 

V 

Low-level input voltage, V||_ 

D, CDE, DE, and^ 

0.8 

V 

Differential input voltage, V|p (see Note 2) 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

liA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, TA 

0 70 

°C 


NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN TYP* MAX 

UNIT 

ViK Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vq Output voltage 

lo = 0 

0 6 

V 

VqH High-level output voltage 

Vcc = 4.75 V, 

V|H = 2V. 

V|L = 0.8 V 

lOH = ”55 mA 

2.7 

V 

Vql Low-level output voltage 

Vcc = 4.75 V, V|H = 2 V, 

V|L = 0.8 V, Iql == 55 mA 

1.7 

V 

VoD1 I Differential output voltage 

io = o 

1.5 6 

V 

VoD2 i Differential output voltage 

Rl= 100 ft, See Figure 1 

1/2VOD1 


2 

V 

R|_ = 54 ft. See Figure 1 

1.5 2.5 5 

V 

V0D3 Differential output voltage 

Vfest = “7 V to 12 V, See Figure 2 

1.5 5 

V 

A I Vnn I Change in magnitude of 
differential output voltage§ 

Rl = 54 ft or 100 ft, See Figure 1 

±0.2 

V 

Vqc Common-mode output voltage 

-f3 

V 

-1 

A I Vnr I Change in magnitude of 

common-mode output voltage§ 

±0.2 

V 

Iq Output current 

Output disabled, 

See Note 3 

< 

O 

II 

< 

1 

mA 

< 

o 

1 

< 

-0.8 

l|H High-level enable-input current 

D and DE 

V,h = 2.7V 

20 

pA 

CDE 

60 

l|L Low-level enable-input current 

D and DE 

VjL = 0.4 V 

-100 

CDE 

-900 

Iqs Short-circuit output current^ 

> 

1 

II 

-250 

mA 

O 

II 

o 

-150 

Vo = Vcc 

250 

Vo = 12 V 

250 

Iqq Supply current 

No load 

Outputs enabled 

69 90 

mA 

Outputs disabled 

57 78 


t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
^ All typical values are at Vcc = 5 V and = 25°C. 

^ i Vqd I and A I Vqc I a'"® the changes in magnitude of Vqd and Vqc respectively, that occur when the input is changed from a high level 
to a low level. 

^ Duration of the short-circuit current should not exceed one second. 

NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


driver switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl - 54 a, 

See Figure 3 

Cl = 50 pF, 

3 

8 

13 

ns 

Rli = Rl 3 = “ies a, 

Cl = 60 pF, 

See Figure 6 

RL2 = 75 ft, 
VtERM = 5 V, 

3 

8 

13 

Skew (I tDDH-^DDL I) 

Rl = 54 ft, 

See Figure 3 

Cl = 50 pF, 

1 6 

ns 

Rli = Rl 3 = 165 ft, 

Cl = 60 pF, 

RL2 = 75 ft, 
See Figure 6 

1 6 



Rl = 54 ft. 

Cl = 50 pF, 

3 

8 

13 




See Figure 3 






tJD 

Differential-output transition time 

Rli = Rl 3 = 165 ft, 

RL2 = 75 ft, 




ns 



Cl = 60 pF, 

VtERM = 5 V, 

3 

8 

13 




See Figure 6 






tpZH 

Output enable time to high level 

Rl = 110 ft, 

See Figure 4 


30 

50 

ns 

tpZL 

Output enable time to low level 

Rl - 110 ft, 

See Figure 5 


30 

50 

ns 

tPHZ 

Output disable time from high level 

Rl = 110 ft. 

See Figure 4 

3 

8 

13 

ns 

tpLZ 

Output disable time from low level 

Rl = 110 ft, 

See Figure 5 

3 

8 

13 

ns 

^PDE 

Differential-output enable time 

Rli = Rl 3 = 165 ft, 

RL2 = 75 ft, 

8 

30 

45 

ns 

tPDZ 

Differential-output disable time 

Cl = 60 pF, 

See Figure 7 

5 

10 

15 

ns 


t All typical values are at Vqq = 5 V and = 25°C. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

Voa- Vob 

Voa> Vob 

< 

o 

a 

Vo 

Vo 

1 V0D21 

Vt(RL= 100 ft) 

Vt (Rl = 54 ft) 

1V0D3I 


Vt (Test Termination 
Measurement 2) 

Vtest 


Vtst 

^ 1 VOD1 

llVtl-lVtll 

liVtl-IVtil 

voc 

1 Vqs I 

1 Vos 1 

A 1 Voc 1 

1 Vqs “ Vqs I 

1 Vqs •“ Vqs | 

los 

1 Isa I* 1 Isb 1 


'0 

1 'xa 1-1 'xb 1 

•ia- lib 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

VtH 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

lO = -0.4 mA 

0.3 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

-0.3+ 

V 

Vhys 

Hysteresis§ 


60 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = 300 mV, 

See Figure 8 

Iqh = -400 ^JiA, 

2.7 

V 

VoL 

Low-level output voltage 

V|d = -300 mV, 

See Figure 8 

Iql = 8 mA, 

0.45 

V 

•oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

pA 

'I 

Line input current 

Other input = 0 V, 

> 

Cvl 

II 

> 

1 

mA 

See Note 4 

V, = -7V 

-0.8 

'IH 

High-level enable-input current 

V|H = 2.7 V 

60 

|iaA 

l|L 

Low-level enable-input current 

V|L = 0.4 V 

-300 

pA 

rj 

Input resistance 


12 

kfl 

los 

Short-circuit output current 

V|D = 300mV, 

o 

II 

O 

> 

-15 


-85 

mA 

•cc 

Supply current 

No load 

Outputs enabled 


69 

90 

mA 

Outputs disabled 


57 

78 


t All typical values are at Vqc = 5 V, Ta = 25°C. 

t The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj+, and the negative-going input threshold voltage, Vj_. 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = -1.5 V to 1.5 V, 
See Figure 9 

Cl= 15 pF, 

9 

14 

19 

ns 

tpHL 

Propagation delay time, high-to-low-level output 

9 

14 

19 

ns 

Skew (1 tpLH - tpHL 1) 



2 

6 

ns 

tpZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 10 


7 

14 

ns 

tPZL 

Output enable time to low level 


7 

14 

ns 

tPHZ 

Output disable time from high level 

Cl= 15 pF, 

See Figure 10 


20 

35 

ns 

tPLZ 

Output disable time from low level 


8 

17 

ns 


t All typical values are at Vqq = 5 V, Ta = 25°C. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. DRIVER Vqd AND Vqc 
375 Q 





FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 


NOTES: A. 
B. 


The input pulse is supplied by a generator having the following characteristics: PRR :s 1 MHz, 50% duty cycle, tp s 6 ns, tf s 6 ns, 
Zq = 50 Q. 

Cl includes probe and jig capacitance. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 


5 V 




VOLTAGE WAVEFORMS 


FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR js 1 MHz, 50% duty cycle, t^ s 6 ns, tf s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



-3 V SI to 5 V 

.5 V S2 to 0 V 

• 0 V 


tDDH-N 

0 \ 
10%_| 


OUTPUT 


k-tDDL 

— »2.9V 


INPUT 

tDDH 


■ — 3 V SI to 0 V 
S2 to 5 V 


0 V 


10 % 


ov bf’90%90%iioV 
1 1^0 


l^tDDL 
j-*2.3 V 


tJD —►! Fi— k—tjD 

VOLTAGE WAVEFORMS 


_10%_2 

tTD ->1 k-tjD 

VOLTAGE WAVEFORMS 


FIGURE 6. DRIVER DELAY AND TRANSITION TIMES WITH 
DOUBLE-DIFFERENTIAL-SCSI TERMINATION FOR THE LOAD 
S2 



^1.5 V 


• 3 V SI to 3 V 


INPUT—-/] 

tPDE-^ 14- 


OUTPUT 


\ 1.5 V S2 to 0 V 

j\-- — 0 V S3 to 5 V INPUT 

|4- tPDZ tPDE 

I \/ 

OUTPUT 
V 


1/ Vi 

0 V 0 V -s _ 1 V 



51 to 0 V 

52 to 5 V 

53 to 0 V 


2.3 V 


FIGURE 7. DRIVER DIFFERENTIAL-ENABLE AND DISABLE TIMES WITH A DOUBLE-SCSI TERMINATION 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t^ s 6 ns, tf s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 8. RECEIVER VqH AND VqL 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 9. RECEIVER PROPAGATION DELAY TIMES 


NOTES; A. The input pulse is supplied by a generator having the following characteristics; PRR s 1 MHz, 50% duty cycle, t,- s 6 ns, tf s 6 ns, 
Zq = 50 Q. 

B. Cl includes probe and jig capacitance. 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS 


FIGURE 10. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tp ^ 6 ns, tf s: 6 ns, 
Zo = 50 Q. 

B. Cl includes probe and jig capacitance. 


, Texas ^ 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-771 







SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


VS 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

l0H~H'9*^‘Level Output Current—mA 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 



FIGURE 11 FIGURE 12 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


VS 



0 I_ \ _I_1_I_I_I_I_ \ _I-1 

0 10 20 30 40 50 60 70 80 90 100 
Iq - Output Current—mA 


FIGURE 13 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 



TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


RECEIVER OUTPUT VOLTAGE 


vs 

ENABLE VOLTAGE 


ViD = 0.3 V 



ta = 

25 °C 





vcc = 

b.Zb V 









_ 




- A 7R V 1 





: - 5 V 


























■■ 

-L 

^11 

■1 




I_I_J_ll..■!<.. k 

0 0.5 1 1.5 2 2.5 3 


> 


o 

> 


O 

I 

o 

> 


vs 



0 0.5 1 1.5 2 2.5 3 


V| —Enable Voltage —V 


V| —Enable Voltage —V 


FIGURE 18 


FIGURE 19 


APPLICATION INFORMATION 


1/3 SN75ALS171 1/3 SN75ALS171 



NOTE A: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 


FIGURE 20. TYPICAL APPLICATION CIRCUIT 
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SN75ALS171 

TRIPLE DIFFERENTIAL BUS TRANSCEIVER 


330 

150 

330 


APPLICATrON rNFORMATION 



FIGURE 21. TYPICAL DIFFERENTIAL SCSI APPLICATION CIRCUIT 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 


I • Meets EIA Standard RS-422-A 
I • High Speed, Low-Power ALS Design 
I • TTL-and CMOS-Input Compatibility 
I • Single 5-V Supply Operation 

• Output Short-Circuit Protection 

• Improved Replacement for the UA9638 

description 

The SN75ALS191 is a dual high-speed 
differential line driver designed to meet EIA 
Standard RS-422-A. The inputs are TTL- and 
CMOS-compatible and have input clamp diodes. 
Schottky-diode-clamped transistors are used to 
minimize propagation delay time. This device 
operates from a single 5-volt power supply and 
is supplied in 8-pin packages. 

The SN75ALS191 is characterized for operation 
from 0°C to 70°C. 

logic symbol 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


D3068, DECEMBER 1987-REVISED AUGUST 1989 

D OR P PACKAGE 
(TOP VIEW) 

VccQl sHiY 

iaE2 7]iz 

2AC3 6 Il2Y 

GND U4 5P 2Z 

FUNCTION TABLE (EACH DRIVER) 


INPUT 

OUTPUTS 1 

A 

Y 

Z 

H 

H 

L 

L 

L 

H 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ . Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS191 

DUAL DIFFERENTIAL LINE DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 

Input voltage, V|. 

Continuous total dissipation. 

Operating free-air temperature range. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


7 V 
7 V 


See Dissipation Rating Table 

. 0°Cto70°C 

_ -65°Cto150°C 

. 260°C 


NOTES: 1. All voltage values except differential output voltage Vqd are with respect to network ground terminal. 


DISSIPATION RATING TABLE 



Ta 250 c 

DERATING FACTOR 

Ta “ 70 ®c 

PACKAGE 

POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-778 















SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, Vm 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-50 

HSU 

Low-level output current, Iql 

50 

WSEM 

Operating free-air temperature, T/x 

o 

o 

OC 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPi MAX 

UNIT 

V|K Input clamp voltage 

Vcc = 4-75 V, l( = -18 mA 

-1 -1.2 

V 

VqH High-level output voltage 

Vcc = 4.75 V. V|H = 2 V, 
V|L = 0.8 V 

Iqh = “10 mA 

2.5 3.3 

V 

Iqh = -40 mA 

2 

Vql Low-level output voltage 

Vcc = 4.75 V, V|H = 2 V, V|l = 0.8 V, 
lOL - 40 mA 

0.5 

V 

1 VqdI I Differential output voltage 

Vcc = 5.25 V, Iq = 0 

2VoD2 

V 

1 VoD2 1 Differential output voltage 

Vcc = 4.75 V to 5.25 V, Rl = 100 fi. See Figure 1 

2 

V 

Change in magnitude of^ 

^1 Vqd 1 differential output voltage 

±0.4 

V 

Vqc Common-mode output voltage § 

3 

V 

, , Change in magnitude of^ 

A Vnc 1 

common-mode output voltage 

±0.4 

V 

Iq Output current with power off 

Vcc = 0 

Vq = 6 V 

0.1 100 

liA 

Vq = -0.25 V 

-0.1 -100 

Vq = -0.25 V to 6 V 

±100 

l| Input current 

Vcc = 5.25 V, V| = 5.5 V 

50 

mA 

•iH High-level input current 

Vcc = 5.25 V, Vj - 2.7 V 

25 

fiA 

l|l_ Low-level input current 

Vcc = 5.25 V, Vi = 0.5 V 

-200 

fiA 

•os Short-circuit output currenti 

Vcc = 5.25 V, Vq = 0 

- 50 - 150 

mA 

Ice Supply current (all drivers) 

Vcc = 5.25 V, No load. All inputs at 0 V 

32 40 

mA 


^All typical values are at Vcc = 5 V and T/^ = 25 °C. 

Vqd I si^cl A) Vqc 1 are the changes in magnitude of Vqd and VqC' respectively, that occur when the input is changed from a 
high level to a low level. 

§ln EIA Standard RS-422-A, Voc« which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
lOnly one output at a time should be shorted and duration of the short-circuit should not exceed one second. 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc ** 5 V 


PARAMETER 

TEST CONDITION 

MIN TYP’!^ 

X 

< 

UNIT 

tDD 

Differential-output delay time 

Cl = 15 pF, Rl = 100 fi 

See Figure 2 

3.5 

7 

ns 

tTD 

Differential-output transition time 

3.5 

7 

ns 

Skew 

1.5 

4 

ns 


^ Typical values are at = 25 °C. 
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SN7BALS191 

DUAL DIFFERENTIAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 



B. Cl includes probe and jig capacitance. 


FIGURE 2. SWITCHING TIMES 
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■ • Meets EIA Standards RS-422-A and 

I RS-423A 

I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

' • Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range ... -7 V to 7 V 

• Input Sensitivity . . . ±200 mV 

• Input Hysteresis ... 120 mV Typ 

• High Input Impedance . . . 12 kO Min 

• Operates from Single 5-V Supply 

• Low Ice Requirements: 

Ice • ■ ■ 35 mA Max 

• improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS193 is a monolithic quadruple line 
receiver with 3-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 
significantly less power requirements and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
EIA Standards RS-422-A and RS-423-A. It 
features 3-state outputs that permit direct 
connection to a bus-organized system with a 
Fail-Safe design that ensures the outputs will 
always be high if the inputs are open. 

The device is optimized for balanced multipoint 
bus transmission at rates up to 20 megabits per 
second. The input features high input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of ± 200 mV 
over a common-mode input voltage range of - 7 
to 7 V. It also features active-high and active- 
low enable functions that are common to the 
four channels. The SN75ALS193 is designed for 
optimum performance when used with the 
SN75ALS192 quadruple differential line driver. 

The SN75ALS193 is characterized for operation 
from 0°C to 70°C. 


SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 

D2931, JUNE 1986-REVISED AUGUST 1989 


J PACKAGE 
(TOP VIEW) 

IB 
1A 
1Y 
G 
2Y 
2A 
2B 
GND 


C 2 15 

113 
C4 
Cb 
[16 
E7 

Cb 


Uvee 

I]4B 

Il4A 

Jay 

JG 

J3Y 

Il3A 

I|3B 


logic symbol 


(4) 

>1 




EN 


( 2 ) 


( 1 ) 


2A 

2B 

3A 

3B 

4A 


( 6 ) 


17) 




( 10 ) 


(9) 


(14) 


(15) 


UO 


(3) 


(5) 


( 11 ) 


(13) 


1Y 

2Y 

3Y 

4Y 


"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily incluoe testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


FUNCTrON TABLE (EACH RECE(VER) 


DIFFERENTIAL 

A-B 

ENABLES 

OUTPUT 

Y 

G G 

V|D ^ 0.2 V 

H X 

X L 

H 

H 

-0.2 V < V|D < 0.2 V 

H X 

X L 

? 

? 

V|D ^ -0.2 V 

H X 

X L 

L 

L 

X 

L H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high impedance (off) 


schematics of inputs and outputs 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7V 

Input voltage, A or B inputs. ±15V 

Differential input voltage (see Note 2) .. ±15 V 

Enable Input voltage. 7 V 

Low-level output current .. 50 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3). 1025 mW 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds. 300 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C at the rate of 8.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

Common-mode input voltage, V|c 

±7 

v 

Differential input voltage, V|d ^ 

±12 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 

/iA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, T/\ 

0 70 

°C 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE DUTPUTS 


electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Vj+ Positive-going threshold voltage 


200 

mV 

Vj- Negative-going threshold voltage 


-200* 

mV 

Vhvs Hysteresis § 


120 

mV 

ViK Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VqH High-level output voltage 

V|D = 200 mV, Iqh -400 ixA, 

See Figure 1 

2.7 3.6 

V 

Vql Low-level output voltage 

V|D = -200 mV, 
See Figure 1 

iOL = 3 mA 

0.45 

V 

•OL = 15 rnA 

0.5 

Iqz High-impedance-state output current 

Vcc = 5.25 V 

Vq = 2.4 V 

20 

/lA 

Vo = 0.4 V 

-20 

l| Line input current 

Other input at 0 V, 

See Note 4 

V| = 1 5 V 

0.7 1.2 

mA 

> 

in 

1 

II 

> 

-1.0 -1.7 

l|H High-level enable-input current 


V,H = 2.7 V 

20 

nA 

V|H = 5.25 V 

100 

l||_ Low-level enable-input current 

V|i_ = 0.4 V 

-100 

nA 

Input resistance 


12 18 

kfi 

Iqs Short-circuit output current 

V|D = 3 V, Vo = 0, 

See Note 5 

-15 -78 -130 

mA 

*CC Supply current 

Outputs disabled 

22 35 

mA 


"^All typical values are at \/qq = 5 V, Ta = 25 °C. 

* The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, V-r + , and the negative-going input threshold voltage, 
Vj_. See Figure 4. 

NOTES; 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = -2.5 V to 2.5 V, Cl = 15 pF, 

15 

22 

ns 

fPHL 

Propagation delay time, high-to-low-ievel output 

See Figure 2 


15 

22 

ns 

tPZH 

Output enable time to high level 

Cl = 1 5 pF, 

See Figure 3 

13 

25 

ns 

tPZL 

Output enable time to low level 

Cl = 1 5 pF, 

See Figure 3 

11 

25 

ns 

fPHZ 

Output disable time from high level 

Cl = 5 pF, 

See Figure 3 

13 

25 

ns 

fPLZ 

Output disable time from low level 

Cl = 5 pF, 

See Figure 3 

15 

22 

ns 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. VOH. VOL 



TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle :£ 50%, Zout 
50 n,tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. tpLHF tpHL 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 




TEST 

POINT Vcc 



NOTES; A. Cl includes probe and jig capacitance. 

B. All diodes are 1N3064 or equivalent. 

C. Enable G is tested with G high; G is tested with G low. 

FIGURE 3. tpHZ. tpzH^ tpLZ» tpzL 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE DUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


V|D -= 200 mV 
V,c - 0 

Rl = 8 kO to GND 
Ta = 25°C 1 




< 

o 

: - 5.5 V 

VC( 

— 

- « 5 V 

— 

Vcc 

1 “ .. 

: - 4.5 

— 

V 















' 





1 1.5 2 

Enable Voltage—V 

FIGURE 4 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Vpc “ 5.5 V 
VCC ° 5 V 
Vcc “ 4!5 V 


V|D = -200 mV 
V|c - 0 I 

' Rl * 1 kQ to Vcc 
Ta = 25°C 


■ 

■ 



OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Ta 

-Ta 

Ta 

> 3 -Ta 












Ta 

» -5 

5°C 














Vcc 

: = 5 V 



V|D 

V|C 

- 200 mV 

= 0 


rl 

» 8 kC2 to GND 

.-.J_ 


1 1.5 2 

Enable Voltage—V 

FIGURE 5 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 



Enable Voltage—V 

Enable Voltage—V 

FIGURE 6 

FIGURE 7 













SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 

vs 

DIFFERENTIAL INPUT VOLTAGE 


£ 3 
o 
> 


3 2 
O 

I 

O 

> 


1-1-!- 

Vcc “ 5 V 

Vic — 7 V to 7 V 
In = 0 









Ta 

«= 25 

°C 






■ 

■ 

■ 






■ 

■ 

■ 














■ 


B 

■ 


.. Vt 

+ 


■ 


B 

■ 













_ 

_ 

_ 



J 




-200 -100 0 100 

V|D —Differential Input Voltage—mV 

FIGURE 8 


200 


> 

I 


o 

> 


3 

O 2 


I 

Z 

o 

> 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


- 1-1- 

»QH == 0 






i( 

)H = 

-40( 

) nA 
































\ 





Vcc 

_ Vin 

: -= 5 
20 

V 

lO mV 






V|c = 0 

_ 1 _ 1 _^_ 






0 10 20 30 40 50 60 70 80 

Ta—F ree-Air Temperature — °C 

FIGURE 9 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



IOH~ High-Level Output Current—mA 


FIGURE 10 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



•OH“H'9^‘'Level Output Current—mA 
FIGURE 11 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


Vcc 

V|D 

= 5 V 

- 200 mV 


— 



V|C 

= 0 

















•o = 

1 

= 8 mA 












-_ 


lO = 

= 0 










" 












0 10 20 30 40 50 60 70 80 

Ta—F ree-Air Temperature — °C 

FIGURE 12 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

1 I ^ rTnriTT 

Vcc»4.5V-^ / 

vcc = 5 - f—f — 

Vcc “ 5-5 / / 


V|D -= “200 mV 
V|c - 0 
Ta “ 25 °C 

10 20 30 40 50 60 70 80 

Iql—L ow-Level Output Current —mA 

FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 


Ta = 70 °C 






Vcc = 5 V 

. , I I I V|D = -200 mV 

I I 1 I ? 

^0 10 20 30 40 50 60 70 

Iql—L ow-Level Output Current —mA 

FIGURE 14 
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Ice-Supply Current-m A ICC-Supply Current 


SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE DUTPUTS 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


INPUT RESISTANCE 
vs 

FREE-AIR TEMPERATURE 



10 20 30 40 50 60 70 80 

Ta—F ree-Air Temperature—°C 

FIGURE 19 


INPUT CURRENT 
vs 

INPUT VOLTAGE 


Ta 

— 

- 25 

— 

°C 



— 












































-20 -15 -10 -5 0 5 10 15 

V| —Input Voltage to GIMD—V 

FIGURE 20 


SWITCHING CHARACTERISTICS 
vs 

FREE-AIR TEMPERATURE 

I I 

Vcc - 5 V I 

Cl «« 15 pF tpi H 



10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature — °C 

FIGURE 21 


PROPAGATION DELAY TIME 
vs 

SUPPLY VOLTAGE 


Cl 

— 

» 1 

—1— 

5 pF 





~Ta 










=SSB 



— 


—— 


























































4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 
Vcc—Supply Voltage—V 

FIGURE 22 
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I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

I • Designed for Multipoint Bus Transmission on 
I Long Bus Lines in Noisy Environments 

' • 3-State Outputs 

• Common-Mode Input Voltage 
Range ... - 7 V to 7 V 

• Input Sensitivity . . . ± 300 mV 

• Input Hysteresis ... 120 mV Typ 

• High input Impedance . . . 12 kl] Min 


SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE DUTPUTS 

D3203, JANUARY 1989 

D OR N PACKAGE 
(TOP VIEW) 

IB H 1 Oi6 D Vcc 
1 A [I 2 15 I]4B 

1Y|l3 14l|4A 

G\24 13D4Y 

2Y[l5 12 DG 
2AC6 1iD3Y 
2B|l7 10I|3A 

GND Qs 9D 3B 

logic symbol'!’ 


• Operates from Single 5-V Supply 

• Low Ice Requirements: 

Ice ■ ■ • 35 mA Max 

• Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS197 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 
significantly less power requirements and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
CCITT Recommendations V. 10, V. 11, X.26, and 
X.27. It features three-state outputs that permit 
direct connection to a bus-organized system 
with a Fail-Safe design that ensures the outputs 
will always be high if the inputs are open. 

The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 
second. The input features high input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of ±300 mV 
over a common-mode input voltage range of 
-7 V to 7 V. It also features active-high and 
active-low enable functions that are common to 
the four channels. The SN75ALS197 is designed 
for optimum performance when used with the 
SN75ALS192 quadruple differential line driver. 

The SN75ALS197 is characterized for operation 
from 0°C to 70°C. 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN7SALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL 

A-B 

ENABLES 

OUTPUT 

Y 

G G 

V|D ^ 0.3 V 

H X 

X L 

H 

H 

-0.3 V < V|D < 0.3 V 

H X 

X L 

? 

? 

V|D :£ -0.3 V 

H X 

X L 

L 

L 

X 

L H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (off) 


schematics of inputs and outputs 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage, A or B inputs. ±15V 

Differential input voltage (see Note 2) . ± 15 V 

Enable input voltage. 7 V 

Low-level output current . 50 mA 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds: D or N package. 260 °C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 

DERATING 

Ta - 70°c 

POWER RATING 

FACTOR 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N 

1150 mW 

9.2 mW/^C 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcq 

4.75 5 5.25 

V 

Common-mode input voltage, V|q 

±7 

V 

Differential input voltage, Vjp 

±12 

V 

High-level input voltage, Vm 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 


Low-level output current, Iql 

16 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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SIU75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Vf + Positive-going threshold voltage 


300 

IIQQNI 

Vj _ Negative-going threshold voltage 


-300* 

mV 

Vhvs Hysteresis ^ 


120 

mV 


l| = -18 mA 

-1.5 

V 

Vqh High-level output voltage 

V|D = 300 mV, Iqh == -400 fiA 

2.7 3.6 

V 

Vql Low-level output voltage 


lOL = 8 mA 

0.45 

B 

•OL =16 mA 

0.5 

Iqz High-impedance-state output current 


Vo = 2.4 V 

20 

mm 

Vo = 0.4 V 

-20 

!| Line input current 

Other input at 0 V, 

See Note 3 

V| = 15 V 

0.7 1.2 

1^^ 

V| = - 15 V 

-1.0 -1.7 

l|H High-level enable-input current 



20 


V|H = 5.25 V 

100 

l|L Low-level enable-input current 

V|L = 0.4 V 

-100 

fiA 

Input resistance 


12 18 

kO 

*OS Short-circuit output current 

V|D = 3 V, Vo = 0, 

See Note 4 

- 15 - 78 - 130 

mA 

Ice Supply current 

Outputs disabled 

22 35 

mA 


^All typical values are at Vqq = 5 V, = 25 °C. 

* The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
^ Hysteresis is the difference between the positive-going input threshold voltage, V7 +, and the negative-going input threshold voltage, Vj _. 
NOTES: 3. Refer to CCITT Recommendation V.10 and V.11 for exact conditions. 

4. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc “ 5 V, Ta ** 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-hlgh-level output 

V|D = -2.5 V to 2.5 V, Cl = 15 pF, 


15 

22 

mm 

fPHL 

Propagation delay time, high-to-low-level output 

See Figure 2 



15 

22 

ns 

tPZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

IPZL 

Output enable time to low level 


11 

25 

tpHZ 

Output disable time from high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

tPLZ 

Output disable time from low level 


15 

22 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. VOH. VoL 



TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout = 50 J2, 
tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. tpLH. tpHL 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS FOR tpHZ. tpzH 




LOAD CIRCUIT 

NOTES: A. Cl includes probe and jig capacitance. 

B. All diodes are 1N3064 or equivalent. 

C. Enable G is tested with 5 high; G is tested with G low. 

FIGURE 3. tpHZ, tpzH. tpLZ. tpZL 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


OUTPUT VOLTAGE 


vs 



Enable Voltage—V 


vs 

ENABLE VOLTAGE 


-1- 

Ta « 125®C 





1 




-1- X— 

H H H 
> > > 

1 1 1 

70 °C “■ 



_ 



______ 





___ 

= 



25°C~ 




Ta - - 550 c 

0®C 
































Vcc 

' - 5 V 








V|D - 300 mV 

V|c - 0 

Rl - 8 kO to GND 

__J_^_ 








OL—_J-L^..-U—I- 1 - 1 - 1 

0 0.5 1 1.5 2 2.5 3 

Enable Voltage—V 


FIGURE 4 


FIGURE 5 


OUTPUT VOLTAGE 


vs 



Enable Voltage—V 


FIGURE 6 


OUTPUT VOLTAGE 


vs 



Enable Voltage—V 
FIGURE 7 
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VoH^High-Level Output Voltage-V ^ Vq-O utput Voltage 


SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 



V|D~ Differential Input Voltage —mV 


FIGURE 8 

HIGH-LEVEL OUTPUT VOLTAGE 


vs 

HIGH-LEVEL OUTPUT CURRENT 



l 0 H~R' 9 ^'Level Output Current—mA 
FIGURE 10 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 



0 10 20 30 40 50 60 70 80 


Ta—F ree-Air Temperature — °C 
FIGURE 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 



lOH — RlQl^'Level Output Current—mA 
FIGURE 11 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 













SN7SALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 


V|D “ -300 mV 
45 Vic - 0 
iQ “ 0 
Ta - 25®C 


1 2 3 4 5 6 7 

Vcc —Supply Voltage —V 

FIGURE 15 

SUPPLY CURRENT 
vs 

DIFFERENTIAL INPUT VOLTAGE 



Vcc - 5 V 


Vcc -4.5 V 


iQ - 0 

5 . Outputs Enabled_ 

V|c - 0 
Ta - 25 °C 

0 L-1-1_I_____ 

200 -100 0 100 200 
V|D —Differential Input Voltage —mV 

FIGURE 17 


SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 



'CC * 

h-- 

: 5.5 V 

-1- 




^ 1—^— 

Vcc “ 5 V 
-^^-1- 




> 

^cc ■ 

-1- 

4.5 V 






1 












. Vir> 


300 mV 




Outputs Enable< 
iQ - 0 

_1_1_1 

1 





0 10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature— °C 

FIGURE 16 

SUPPLY CURRENT 
vs 

FREQUENCY 


± 1.5 V Square Wave 


Four Channels Driven 



100 k 1 IVI 10 M 
f—Frequency—Hz 

FIGURE 18 
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SN75ALS197 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


INPUT RESISTANCE 
vs 

FREE-AIR TEMPERATURE 



10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature— °C 

FIGURE 19 


INPUT CURRENT 
vs 

INPUT VOLTAGE 


Ta 

— 

= 25 

°C 















































-20 -15 -10 -5 0 5 10 15 20 

V| —Input Voltage to GIMD —V 

FIGURE 20 


SWITCHING CHARACTERISTICS 
vs 

FREE-AIR TEMPERATURE 

-1-1----1-r- 

Vcc “ 5 V I 

Cl = 15 pF tpi H. 



10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature — °C 

FIGURE 21 


PROPAGATION DELAY TIME 
vs 

SUPPLY VOLTAGE 


Cl 

— 

« 1 

—1— 

5 pF 





Ta 








— 

—— 

_ 







































































4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 
Vcc~Supply Voltage—V 

FIGURE 22 
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I • Meets CCITT Recommendations V.10, 

I V.11, X.26, and X.27 

I • “7Vto7V Common-Mode Range with 

I 300-mV Sensitivity 

' • 3-State TTL-Compatible Outputs 

• High Input Impedance . . . 12 kQ Min 

• Input Hysteresis ... 120 mV Typ 

• Single 5-V Supply Operation 

© Low Supply Current 

Requirement ... 35 mA Max 

• improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN75ALS199 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication, providing significantly less 
power consumption and permitting much higher 
data throughput than other designs. The 
device meets the specifications of CCITT 
Recommendations V. 10, V. 11, X.26 and X.27. 

The SN75ALS199 features three-state outputs 
that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs will always be high if the inputs are 
open. The device Is optimized for balanced 
multipoint bus transmission at rates up to 
10 megabits per second. The input features high 
Input impedance, input hysteresis for Increased 
noise immunity, and an input sensitivity of 
±300 mV over a common-mode input voltage 
range of ±7 V. It also features-an active-high 
enable function for each of two receiver pairs. 
The SN75ALS199 is designed for optimum 
performance when used with the SN75ALS194 
quadruple differential line driver. 

The SN75ALS199 Is characterized for operation 
from 0°C to 70 °C. 


SN7SALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

D3204, JANUARY 1989 


D OR N PACKAGE 
(TOP VIEW) 


ibC 

7T 

-J^6 

pvcc 

1AC 

2 

15 

]4B 

1YC 

3 

14 

]4A 

1,2EN[; 

4 

13 

Il4Y 

2Y[I 

5 

12 

I|3,4EN 

2AC 

6 

11 

D3Y 

2B[I 

7 

10 

D3A 

gndC 

8 

9 

I]3B 


logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN7SALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE DUTPUTS 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL 

ENABLES 

OUTPUT 

A-B 

G 

G 

Y 


K 

X 

H 

V|D > 0.3 V 

X 

L 

H 

-0.3 V < V|D < 0.3 V 

H 

X 

X 

L 

? 

? 


H 

X 

L 

V|D ^ -0.3 V 

X 

L 

L 

X 

L 

H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (off) 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 

Input voltage, A or B inputs, V\ . 

Differential input voltage (see Note 2) . 

Enable Input voltage. 

Low-level output current . 

Continuous total dissipation. 

Operating free-air temperature range. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. . 7 V 
±15 V 
±15 V 
. . 7 V 
50 mA 


See Dissipation Rating Table 

. 0oCto70°C 

. -65°Cto150°C 

. 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 


DISSIPATION RATING TABLE 



Ta :£ 25 °C 

DERATING 

Ta - 70“C 


POWER RATING 

FACTOR 

POWER RATING 

D 

950 mW 

7.6 mW/oC 

608 mW 

N 

1150 mW 

9.2 mW/oC 

736 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc 


v 

Common-mode input voltage, V |0 

±7 

V 

Differential input voltage, V|d 

±12 

V 

High-level Input voltage, V|h 

2 

V 

Low-level Input voltage, V|l 

0.8 

■Oi 

High-level output current, Iqh 

-400 

mA 

Low-level output current, Iql 

16 

mA 

Operating free-air temperature, Ta 

0 70 

OQ 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 1 

Vt-f 

Positive-going threshold voltage 


300 

HSSH 

Vt- 

Negative-going threshold voltage 


-300* 

ISQII 

Vhys 

Hysteresis 5 


120 

IIIIIIIQQ^^ 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|D = 300 mV, 

lOH = -400 fiA 

2.7 

3.6 


V 

VOL 

Low-level output voltage 

V|D = -300 mV 

lOL = 8 

0.45 


■OL = 18 mA 

0.5 


High-impedance state output current 

V|L = 0.8 V, 

Vo = 2.7 V 

V|D = -3 V, 



V|L = 0.8 V, 

Vo = 0.5 V 

V|0 = 3 V, 

-20 

m 

Line input current 

Other input at 0 V, 

V| = 15 V 


0.7 

1.2 

mA 

See Note 3 

V| = - 15 V 


-1.0 

-1.7 

ON 

High-level enable-input current 


V|H = 2.7 V 

20 

fiA 


V|H = 5.25 V 

100 

nm 

Low-level enable-input current 

V|L = 0.4 V 

-100 

HA 

Input resistance 


12 

18 


kO 


Short-circuit output current 

V|D = 3 V, 

See Note 4 

< 

O 

p 

-15 

-78 

-130 

mA 

1 *00 

Supply current 

Outputs disabled 


22 

35 

mA 


^All typical values are at Vqc = 5 V, T/\ = 25 °C. 

^ The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only, 
^ Hysteresis is the difference between the positive-going input threshold voltage, Vj +, and the negative-going input threshold voltage, Vj _. 
NOTES: 3. Refer to CCITT Recommendations V.10 and V.11 for exact conditions. 

4. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc •= 5 V, Ta *= 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*PLH 

Propagation delay time, low-to-high-level output 

V|D = 0 V to 3 V, 

Cl = 15 pF, 


15 

22 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 2 



15 

22 

ns 

tpZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

tPZL 

Output enable time to low level 


11 

25 

tPHZ 

Output disable time from high level 

Cl = 15 pF, 

See Figure 3 


13 


ns 

tPLZ 

Output disable time from low level 


15 



, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-808 




















SN7SALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. VoH- VoL 




NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout = 50 Q, 
tr < 6 ns, tf < 6 ns. 

B. C|_ includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 




VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle :S 50%, Zoyt = 50 Q, 
tf ^ 6 ns, tf :£ 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 3. ENABLE AND DISABLE TIMES 
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Vq—O utput Voltage—V Vq—O utput Voltage— 


SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


V|D -300 mV 
V|c-0 

Rl - 8 kO to GND 
4 Ta - 25°C i 





Vc( 

- 5.5 

V 

Vc( 

.H 

- 5 V 


— 

Vcc 

— 

- 4.5 

V 




















1 1.5 2 

Enable Voltage—V 

FIGURE 4 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Ta - 125°c 
-Ta - 70^0 = 
Ta - 25®C~ 

> 3 -Ta - o°c — 


Ta - -55°C 


Vcc “ 5 V 

V|D - 300 mV 
V|C - 0 

Rl - 8 kO to GND 


1 1.5 2 

Enable Voltage—V 

FIGURE 5 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Vcc - 5^5 V 

Vcc - 5 V 

Vcc - 4-5 V 









■ 



■ 



m. 


V|D - - 300 mV 
V|C - 0 

■RL - 1 kO to Vcc' 
Ta - 25°C 


1 1.5 2 

Enable Voltage—V 

FIGURE 6 


OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Ta - -55°C 
-Ta - o«c 
"Ta - 25°C“" 
-Ta - 70°c 



1 1.5 2 

Enable Voltage—V 

FIGURE 7 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 

DIFFERENTIAL INPUT VOLTAGE 



V|p—Differential Input Voltage—mV 


FIGURE 8 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



Ta—F ree-Air Temperature — ®C 
FIGURE 9 


HIGH-LEVEL OUTPUT VOLTAGE 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 



•OH~R' 9 h'Lovel Output Current—mA 


vs 



l 0 H“H' 9 l''Level Output Current—mA 


FIGURE 10 


FIGURE 11 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 


vs 

FREE-AIR TEMPERATURE 



FIGURE 12 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 


l 0 L~ Low-Level Output Current—mA 


FIGURE 13 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



Iql—L ow-Level Output Current—mA 
FIGURE 14 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 


V|D - “300 mV 
45 V|c - 0 

xn 'O " ® 

< Ta - 25°C 

E I I I 


1 2 3 4 5 6 7 

Vcc—Supply Voltage—V 

FIGURE 15 

SUPPLY CURRENT 
vs 

DIFFERENTIAL INPUT VOLTAGE 


-Vec - 5.5 V 


Vec - 5 V 


Vec - 4.5 V 


Outputs Enabled_ 

V|G - 0 
Ta - 25 ®C 

_I_I_I_____ 

) -100 0 100 200 
V|D—Differential Input Voltage—mV 

FIGURE 17 


SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 



^cc ■ 

! ' ■ ' 1 

rr 

5.5 V 

h--1- 




1 , 1— 

Vec - 5 V 
-1-1-1- 




-1- 

Vec - 

-1- 

4.5 V 




















’^nn mV 




Outputs Enablec 
iQ - 0 






10 20 30 40 50 60 70 

Ta—F ree-Air Temperature — °C 

FIGURE 16 

SUPPLY CURRENT 
vs 

FREQUENCY 


Vec - 5 V 

35 -Y| ■■ ±1.5 V Square Wave 



Four Channels Driven 


Ta - 25 ®C 



100 k 1 M 1 
f—Frequency—Hz 

FIGURE 18 
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SN75ALS199 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 

INPUT RESISTANCE 


INPUT CURRENT 


vs 



0 10 20 30 40 50 60 70 80 

Ta—F ree-Air Temperature — °C 


vs 



V| —Input Voltage to GND—V 


FIGURE 19 


FIGURE 20 


SWITCHING CHARACTERISTICS 


vs 



Ta—F ree-Air Temperature — °C 


PROPAGATION DELAY TIME 
vs 


SUPPLY VOLTAGE 



Vcc—Supply Voltage—V 


FIGURE 21 


FIGURE 22 
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SN65C189, SN65C189A, SN75Cr89, SN 75 C 189 A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

D3144, OCTOBER 1988-REVISED JULY 1990 


• Meets Standard EIA-232-D (Revision of 
RS-232-C) 

• Low Supply Current . . . 420 /aA Typ 

• Preset On-Chip Input Noise Filter 

• Built-in Input Hysteresis 

• Response and Threshold Control Inputs 

• Push-Pull Outputs 

• ESD Protection Exceeds 1000 V Per 

MIL-STD-883C, Method 3015 logic symbolt 

• Functionally Interchangeable and Pin 
Compatible with Texas Instruments 
SN75189/SN75189A, Motorola 
MC1489/MC489A, and National 
Semiconductor DS14C88A 

description 

The SN65C189, SN65C189A, SN75C189, and 
SN75C189A are low-power bipolar quadruple 
line receivers that are used to interface data 
terminal equipment (DTE) with data circuit¬ 
terminating equipment (DCE). These devices 
have been designed to conform with Standard 
ANSI/EIA-232-D-1986, which supersedes 
RS-232-C. 

The SN65C189 and SN75C189 have a 0.25 V 
typical hysteresis compared with 1 V for the 
SN65C189A and SN75C189A. Each receiver 
has provision for adjustment of the overall Input 
threshold levels. This is achieved by choosing 
external series resistors and voltages to provide 
bias levels for the response control pins. The 
output is in the high logic state if the input is left 
open circuited or shorted to ground. 

These devices have an on-chip filter that rejects input pulses of shorter than 1-^s minimum duration. An 
external capacitor may be connected from the control pins to ground to provide further input noise filtering 
for each receiver. 

The SN65C189, SN75C189, SN65C189A, and SN75C189A have been designed using low-power 
techniques in a bipolar technology. In most applications, these receivers will Interface to single inputs of 
peripheral devices such as UARTs, ACEs, or microprocessors. By using sampling, such peripheral devices 
are usually insensitive to the transition times of the input signals. If this is not the case, or for other uses, 
it is recommended that the SN65C189, SN75C189, SN65C189A, and SN75C189A outputs be buffered 
by single Schmitt input gates or single gates of the HCMOS, ALS or 74F logic families. 

The SN65C189 and SN65C189A are characterized for operation from -40°C to 85 °C. The SN75C189 
and SN75C189A are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 

Texas 

Instruments 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (each receiver) 

A 

RESPONSE 
CONTROL 




D, DB, OR N PACKAGE 
(TOP VIEW) 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


schematic of inputs and outputs 


EQUIVALENT OF EACH INPUjt 


EQUIVALENT OF EACH OUTPUT 




^All resistor values shown are nominal, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... 

Input voltage range. 

Output voltage range. 

Continuous total dissipation. 

Operating free-air temperature range: SN65C189, SN65C189A . 

SN75C189, SN75C189A 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 7 V 

. - 30 V to 30 V 

. . -0.3 V to Vcc + 0.3 V 
See Dissipation Rating Table 

. -40°Cto85°C 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: All voltages are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 85°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

494 mW 

DB 

525 mW 

4.2 mW/°C 

273 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.5 5 

6 

V 

Input voltage, V| (see Note 2) 

-25 

25 

V 

High-level output current, Iqh 

-3.2 

mA 

Low-level output current, Iql 

3.2 

mA 

Response control current 

±1 

mA 

Operating free-air temperature, Ta 

SN65C189, SN65C189A 

-40 

85 

°C 

SN75C189, SN75C189A 

0 

70 


NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 
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SN65C189, SI\I65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


electrical characteristics over recommended free-air temperature range, Vcc » 5 V ± 10% (unless 
otherwise noted) (See Note 3) 


PARAMETERS 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 


SN75C189 

See Figure 1 

1 1.5 

V 

SN75C189A 

1.6 2.25 


SN75C189 

See Figure 1 

0.75 1.25 

V 

SN75C189A 

0.75 1 1.25 

Vhys Input hysteresis 

SN75C189 

See Figure 1 

0.15 0.33 

V 

SN75C189A 

0.65 0.97 

VoH High-leveJ output voltage 

Vcc = 4.5 V to 6 V, V| = 0.75 V, 

•oh = -20 mA 

3.5 

V 

V| = 0.75 V, Iqh = -3.2 mA 

2.5 

Vql Low-level output voltage 

Vcc = 4.5 V to 6 V, V| = 3 V, 

•OL = 3.2 mA 

0.4 

V 

l||^ High-level input current 

See Figure 2 

V| = 25 V 

3.6 8.3 

mA 

V| = 3 V 

0.43 1 

l||_ Low-level input current 

See Figure 2 

V| = -25 V 

-3.6 -8.3 

mA 

V| = -3 V 

-0.43 -1 

Iqs Short-circuit output current 

See Figure 3 

-35 

mA 

Ice Supply current 

V| = 5 V, No load, See Figure 2 

420 700 

nA 


^All typical values are at = 25°C. 

NOTE 3: All characteristics are measured with response control terminal open. 


switching characteristics at Ta * 25 °C, Vcc = 5 V ±10% 


PARAMETERS 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, 

tpLH 

low-to-high-level output 

Cl = 50 pF, See Figure 4 

6 

ns 

Propagation delay time 

tpHL 

high-to-low-level output 

Cl = 50 pF, See Figure 4 

6 

ns 

Transition time, high-to-low-level 
'TLH output* 

Cl = 50 pF, See Figure 4 

500 

ns 

Transition time, high-to-low-level 
output* 

Cl = 50 pF, See Figure 4 

300 

ns 

Duration of longest pulse 
^w(N) rejected as noise § 

Cl = 50 pF, See Figure 4 

1 6 

ns 


^Measured between 10% and 90% points of output waveform. 

§The intent of this specification is that any input pulse of less than 1 /is will have no effect on the output, and any pulse duration of greater 
than 6 /xs will cause the output to change state twice. Reaction to a pulse duration between 1 ixs and 6 ns is uncertain. 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 



TEST CIRCUIT 



I ,-, I 

ITHL -W W- tTLH 


VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zq = 50 Q, tw = 25 /iS. 
B. Cl includes probe and jig capacitances. 

FIGURE 4. SWITCHING TIMES 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


TYPICAL CHARACTERISTICS 

SN7SC189 SN75C189A 

POSITIVE-GOING THRESHOLD VOLTAGE POSITIVE-GOING THRESHOLD VOLTAGE 



Ta - Fr«»>Air Tmnparature - °C 


T A ~ Fr«a-Air Tamparatura - °C 


FIGURE 5 


FIGURES 


SN75C189 SN75C189A 

NEGATIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE 



Ta - Fraa-AIr Tamparatura - "C Ta - Fraa-AIr Tamparatura - »C 


FIGURE 7 


FIGURES 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75C189 
INPUT HYSTERESIS 
vs 

FREE-AIR TEMPERATURE 



Tjv -Fr**-Alr TMnp«ratur« - “C 
FIGURES 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 



FIGURE 11 


SN75C189A 
INPUT HYSTERESIS 
vs 

FREE-AIR TEMPERATURE 



FIGURE 10 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 



FIGURE 12 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75C189 

HIGH-LEVEL INPUT CURRENT 


vs 



-40 -20 0 20 40 60 80 100 

- Free-Air Temperature - "C 

FIGURE 13 


SN75C189 

LOW-LEVEL INPUT CURRENT 


vs 



-40 -20 0 20 40 60 80 100 

- Free-Air Temperature - °C 

FIGURE 15 


SN75C189A 

HIGH-LEVEL INPUT CURRENT 


vs 



-40 -20 0 20 40 60 80 100 


Ta - Free*Air Temperature - °C 
FIGURE 14 

SN75C189A 

LOW-LEVEL INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 



FIGURE 16 
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SN65C189, SN65C189A, SI\I75C189, SN75C189A 
QUADRUPLE LOW POWER LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL SHORT-CIRCUIT OUTPUT CURRENT 
vs 


FREE-AIR TEMPERATURE 



FIGURE 17 

SUPPLY CURRENT 


vs 

FREE-AIR TEMPERATURE 



FIGURE 19 


< 

E 


a 

I 


Vi 

o 


LOW-LEVEL SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
30 


25 


20 


15 


10 


5 


0 

-40 -20 0 20 40 60 80 100 

Ta - Free-Air Temperature - "C 


— 

Vcc 
V| = 

— 

= 5.5V 
0 










































FIGURE 18 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 



-40 -20 0 20 40 60 80 100 


Ta - Free-AIr Temperature - 


FIGURE 20 
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SM65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 



Ta - Froe-Air Timfiperaturo ~ “C 


FIGURE 21 


TRANSITION TIME, 
LOW-TO-HIGH-LEVEL 
vs 

FREE-AIR TEMPERATURE 



FIGURE 22 


TRANSITION TIME, 
HIQH-TO-LOW-LEVEL 
vs 

FREE-AIR TEMPERATURE 



FIGURE 23 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


D3472, JULY 1990 


• Meets EIA-232-D (Revision of RS-232-C) 
Very Low Supply Current ... 115 /tA Typ 

o Sleep Mode: 

3-State Outputs in High-Impedance State 
Ultra Low Supply Current ... 17 /nA Typ 

• Improved Functional Replacement for: 
SIVI75188 
Motorola MCI488 

National Semiconductor DS14C88 and 
DS1488 

• CMOS- and TTL-Compatible Data Inputs 

• On-Chip Slew-Rate Limit ... 30 V//ts 

• Output Current Limit ... 10 mA Typ 

• Wide Supply Voltage Range ... ±4.5 V to 
±15 V 

• ESD-Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015.2 

description 

The SN65C198 and SN75C198 are monolithic 
low-power BI-MOS quadruple line drivers 
designed to interface data terminal equipment 
(DTE) with data circuit-terminating equipment 
(DCE) in conformance with the specifications of 
ANSI/EIA-232-D-1986. 

The Sleep Mode input SM can be used to switch 
the outputs to high impedance, which avoids the 
transmission of corrupted data during power up 
and allows significant system power savings 
during data-off periods. 

The SN65C198 is characterized for operation 
from -40°C to 85°C. The SN75C198 is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

SM A B 

Y 

H H H 

L 

H L X 

H 

H X L 

H 

L X X 

Z 


H = high level, L = low level, 
X = irrelevant, 

Z = high-impedance 


D, DB, OR N PACKAGE 
(TOP VIEW) 



logic symbol'!’ 



'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright (g) 1990, Texas Instruments Incorporated 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


schematics of inputs and outputs 



All resistor values shown are nominal. 


, Texas ^ 
Instruments 

2-828 POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 









SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1). 

Supply voltage, Vcc- . 

Input voltage range. 

Output voltage range. 

Continuous total power dissipation. 

Operating free-air temperature range: SN65C198 . 

SN75C198 . 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 15 V 

. -15V 

. ~15Vto15V 

Vcc- -6 V to Vcc-f + 6 V 
. See Dissipation Rating Table 

. -40°Cto85°C 

. 0°C to yo^'c 

. -65°Cto150oC 

. 260 OC 


NOTE 1: All voltages are with respect to the network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 85°C 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

494 mW 

DB 

525 mW 

4.2 mW/°C 

273 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqc + 

4.5 12 15 

V 

Supply voltage, V^c - 

-4.5 -12 -15 

v 

Input voltage, V| (see Note 2) 

Vcc- +2 Vcc+ 

V 

High-level input voltage, Vj^ 

2 

v 

Low-level input voltage, Vn_ 

A and B inputs 

0.8 

V 

SM input. 

0.6 

Operating free-air temperature, Ta 

SN65C198 

-40 85 

°c 

SN75C198 

0 70 


NOTE 2; The algebraic convention, where the more positive {less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


electrical characteristics over recommended free-air temperature range, Vcc ± ” ± 12 V, SM at 2 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP* 

MAX 

UNIT 

Vqh 

High-level output voltage 

V|L = 0.8 V, 

Vcc± = ±5V 

4 


Rl = 3 Kfl 

Vcc± = ±12 V 

10 


VOL 

Low-level output voltage (see Note 2) 

V|H = 2 V, 

Vcc± = ±5V 

-4 


Rl = 3 kO 

Vcc± = ±12V 

-10 


l|H 

High-level input current 

V| = 5 V 

10 


l|L 

Low-level input current 

V| = 0 

-10 


'OZ 

High-impedance state output current 

at 0.6 V 

Vo = 12 V, 

Vcc± = ±12 V 

100 

mQiiiii 

Vo = -12 V, 
Vcc± = ±12 V 

-100 

lOSH 

High-level short-circuit output current^ 

V| = 0.8 V, 

Vo = 0 or Vcc- 

-4.5 

-10 

-19.5 

HBSQIII 

lost 

Low-level short-circuit output current* 

V| = 2 V, 

Vo = 0 or Vcc-f 

4.5 

10 

19.5 

IIIB29II 

•'o 

Output resistance with power off 

vcc± = 0, 


300 

Q 



A and B inputs at 0.8 V 

Vcc± = ±5V 


90 

160 


•cc + 

Supply current from + 

or 2 V, no load 

Vcc± = ±12 V 


95 

160 

fiA 

A and B inputs at 0.8 V or 

Vcc± = ±5 V 


17 

40 



2 V, Rl = 3 kO, ^ at 0.6 V 

Vcc± = ±12 V 


17 

40 




A and B inputs at 0.8 V 

Vcc± = ±5V 


-90 

-160 


'CC- 

Supply current from Vqq- 

or 2 V, no load 

Vcc± = ±12 V 


-95 

-160 

nA 

A and B inputs at 0.8 V or 

Vcc± = ±5 V 


-17 

-40 



2 V, Rl = 3 kO, Wi at 0.6 V 

Vcc± = ±12 V 


-17 

-40 



^All typical values are at T/\ = 25 °C. 

^Not more than one output should be shorted at a time. 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if -10 V is a maximum, the typical value Is a more negative voltage. 


switching characteristics over recommended operating free-air temperature range, VcC ± * ± 12 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output § 

Rl = 3 kfi to 7 kO, Cl = 1 5 pF, 

See Figure 1 

3 

flS 

tpHL Propagation delay time, high-to-low-level output § 

3.5 

lis 

tTLH Transition time, low-to-high-level output^ 

0.53 1 3.2 

fiS 

tjHL Transition time, high-to-low-level output^ 

0.53 1 3.2 

fis 

tjLH Transition time, low-to-high-level output^ 


' 1.5 

IIS 


1.5 

Iis 

tpzH Output enable time to high level 


50 

IBBI 

tpHZ Output disable time from high level 

10 

Its 

tpzL Output enable time to low level 

Rl = 3 kD to 7 kQ, Cl = 15 pF, 

See Figure 4 

15 

IIS 

tpLZ Output disable time from low level 

10 

lis 

SR Output slew rate^ 

Rl = 3 kO to 7 kQ, Cl = 15 pF 

6 15 30 

V/ns 


^All typical values are at T/\ = 25 °C. 

^^PHL ^PLH include the additional time due to on-chip slew rate and are measured at the 50% points. 
iMeasured between 10% and 90% points of output waveform. 

^Measured between 3-V and - 3-V points of output waveform. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 




FIGURE 1. PROPAGATION AND TRANSITION TIMES 

INPUT 



\ 


3V 


tjHL . 


M ! T 


- tTLH 


3V 

OV 

VOH 

VOL 


3V 
• OV 
VoH 

-VoL 


NOTE; A. The pulse generator has the following characteristics: t, 
B. Ci_ includes probe and jig capacitance. 


VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION AND TRANSITION TIMES 

25 fis. PRR = 20 kHz, Zq = 50 0, t^ = tf < 50 ns. 




VOLTAGE WAVEFORMS 


FIGURE 3. DRIVER ENABLE AND DISABLE TIMES 



TEST CIRCUIT 



FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTE: A. The pulse generator has the following characteristics: t^ = 25 fis, PRR = 20 kHz, Zq = 50 0, t^ = tf < 50 ns. 
B. Cl includes probe and jig capacitance. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


> 

I 


VOLTAGE TRANSFER CHARACTERISTICS 


O 

> 


15 
12 
9 
6 
3 
0 
-3 
-6 
-9 
-12 
-15 


1 Vcc± - ±15 V 


— ' 

. 




— Vcc± - ±1 



L V ■ 






1 1 1 

— Vcc± - ±9 

V 








1 1 1 


> 


^CC 

t - 20 V 





























i 









■'^CC± " 




_ 




_ 

Vcc± - ±9V 









vcc-*- “ z V 

- 1 1 1 

__ Rl - 3 kO 

1 

1 1 1 

Vcc± - ±5V 




7 , 7 


_J_^_ 1 _ 


0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V| —Input Voltage —V 
FIGURE 2 


OUTPUT CURRENT 
vs 



-16 -12 -8 -4 0 4 8 

Vq—O utput Voltage—V 
FIGURE 3 


12 16 


SHORT-CIRCUIT OUTPUT CURRENT 
vs 



-40 -20 0 20 40 60 80 100 120 

T/\ - Free-Air Temperature - °C 

FIGURE 4 


OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


12 


O -4 
> 


12 


1 1 1 T-T—r 

3 kfl' 

VOH 

(Vcc 

± “ 

±12 V 

« Vi - 

0.8 \ 

/) 

L - 

L 






R 

VOH 

(Vcc 

± “ 

±5 V, 

V, - 

0.8 V 



VOL 

< 

o 

o 

± “ 

±5 V, 

i 

Vj - 

2 V) 











-1 

O 

> 

u 

O 

> 

:± “ 

±12 \ 

^ V, . 

» 2 V) 



1 1 1 1 1_^^_ 


-40 -20 


20 40 60 80 100 120 


Ta ~ Free-Air Temperature - °C 

FIGURE 5 
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SN65C198, SN75C198 
QUADRUPLE LOW POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 


VS 



Ta - Free-Air Temperature - °C 

FIGURE 6 


POWER-OFF OUTPUT RESISTANCE 


vs 



-40 -20 0 20 40 60 80 100 120 


Ta-F ree-Air Temperature - °C 

FIGURE 7 


SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 

< 

120 

c 
0) 

I 80 

O 
>• 
a 

3 40 

(A 


2 
■D 

§ -40 

0) 

> 

O -80 

I 

+1 

8 -120 

- -40 -20 0 20 40 60 80 100 120 


1 Vcc± = ±12 V 

-4-1-! 


— 


^ Irr^ __ IrH I 

- " 

- 


vc 

C± “ 

±5 

/ 

Rl 

= No 
= 0.8 

load 

V or i 

V 





V| 









— 

— iQ 

c — - 


V 

_ L 

'cc± 

1_ 

- ±5 

1_ 

; V 


I — 






E 

Vcc 

± - ±12 V 



OUTPUT SLEW RATE 
vs 

FREE-AIR TEMPERATURE 



Ta - Free-Air Temperature - °C 


Ta - Free Air Temperature - °C 


FIGURE 8 


FIGURE 9 
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tpzH - Output Enable Time to High Level - ps _ Propagation Delay Time - ^ 


SN65C198g SN75Ct98 
QUADRUPLE LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME 



OUTPUT TRANSITION TIME 
vs 


FREE-AIR TEMPERATURE 



T/\ - Free-Air Temperature - °C 


T/\ - Free-Air Temperature - °C 


FIGURE 10 


FIGURE 11 


OUTPUT ENABLE TIME TO HIGH LEVEL 


vs 

FREE-AIR TEMPERATURE 



Ta ~ Free-Alr Temperature - °C 
FIGURE 12 


OUTPUT DISABLE TIME FROM HIGH LEVEL 
vs 

FREE-AIR TEMPERATURE 



-40 -20 0 20 40 60 80 100 120 


Ta -- Free-Alr Temperature - °C 

FIGURE 13 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 


TYPICAL CHARACTERISTICS 


OUTPUT ENABLE TIME TO LOW LEVEL 

8 

7 

6 

5 

4 
3 

2 
1 

0 

-40 -20 0 20 40 60 80 100 120 

Ta - Free-Air Temperature - X 

FIGURE 14 


vs 

FREE-AIR TEMPERATURE 


-^^^- 

Vcc± = ±12V 

Ri s3kQ 





Cl 

= 151 

3F 




























- 


































OUTPUT DISABLE TIME FROM LOW LEVEL 


vs 



-40 -20 0 20 40 60 80 100 120 

Ta - Free-AIr Temperature - X 

FIGURE 15 
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SN9S176B 

DIFFERENTIAL BUS TRANSCEIVER 


I • Bidirectional Transceiver 

I • Suitable for Most EIA Standards RS-422-A 

I and RS-485 Applications 

I • Designed for Multipoint Transmission on 

' Long Bus Lines in Noisy Environments 

• 3-State Driver and Receiver Outputs 

• individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability ... ±60 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Sensitivity . . . ±200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN95176B differential bus transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipoint 
bus transmission lines. These transceivers are 
suitable for most RS-422-A and RS-485 
applications to the extent of the specified data 
sheet characteristics and operating conditions. 

The SN95176B combines a 3-state differential 
line driver and a differential input line receiver 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 
and active-low enables, respectively, that can be 
externally connected together to function as a 
direction control. The driver differential outputs 
and the receiver differential inputs are connected 
internally to form differential input/output (I/O) 
bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 
or Vcc These ports feature wide positive 
and negative common-mode voltage ranges 
making the device suitable for party-line 
applications. 


_ D3272, MARCH 1989 

JG PACKAGE 
(TOP VIEW) 

_R ni U e g Vcc 
RE c 2 ijB 
DE E 3 6 D A 

D 


W PACKAGE 
(TOP VIEW) 


RC 

TT 

Jl4 

D Vcc 

NC E 

2 

13 

J NC 

RE E 

3 

12 

iie 

NC E 

4 

11 

D NC 

dee 

5 

10 

DA 

NC E 

6 

9 

J NC 

DE 

7 

8 

J GND 


FK PACKAGE 
(TOP VIEW) 


O 

u o o o 

2 QC Z > Z 



NC —No internal connection 


FUNCTION TABLE (DRIVER) 


INPUT 

ENABLE 

OUTPUTS 1 

D 

DE 

A 

B 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

Z 

Z 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

A - B 

ENABLE 

RE 

OUTPUT 

R 

V|DS:0.2 V 

L 

H 

-0.2 V<V|d<0.2 V 

L 

? 

V|D< -0.2 V 

L 

L 

X 

H 

Z 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


description (continued) 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- 
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features 
a minimum input impedance of 12 kQ, an input sensitivity of ± 200 mV, and a typical input hysteresis 
of 50 mV. 

The SN95176B is characterized for operation from -40°C to 110°C. 


logic symbol'^ 


logic diagram (positive logic) 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the JG package. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF A AND B I/O PORTS 


TYPICAL OF RECEIVER OUTPUT 



Driver Input: Rgq = 3 kO NOM 
Enable Inputs: Rgq = 8 kl2 NOM 




Vcc 


OUTPUT 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc (see Note 1). 7 V 

Voltage at any bus terminal. -10V to 15V 

Enable input voltage... 5.5 V 

Continuous total dissipation. See Dissipation Rating Table 

Operating free-air temperature range. -40°C to 110°C 

Storage temperature range .. -65°C to 150°C 

Case temperature for 60 seconds: FK package.. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: JG or W package .... 300 °C 

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 25«C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25«C 

Ta - 70 °c 

POWER RATING 

Ta - 85 °C 
POWER RATING 

Ta - iio°c 

POWER RATING 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

715 mW 

440 mW 

JG 

1050 mW 

8.4 mW/°C 

672 mW 

546 mW 

336 mW 

W 

1000 mW 

8.0 mW/°C 

640 mW 

520 mW 

320 mW 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), Vj or V|q 

12 

V 

-7 

High-level input voltage, Vm 

D, DE, and W 

2 

V 

Low-level input voltage, V||_ 

D, DE, and ^ 

0.8 

V 

Differential input voltage, V |0 (see Note 2) | 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 


Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta | 

o 

o 

1 



NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-^ir 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN 

TYP* 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 

-1.5 

V 

Vo 

Output voltage 

lO = 0 

0 


6 

V 

IVODI 1 

Differential output voltage 

lo = 0 

1.5 


6 

V 

|V0D2l 

Differential output voltage 

Rl = 1Q0 Q, 

See Figure 1 

2 

V 

Rl = 54 a. 

See Figure 1 

1.5 

2.5 

5 

V 

V0D3 

Differential output voltage 

See Note 3 

4 

V 

A|VodI 

Change in magnitude of 
differential output voltage § 



±0.2 

V 

voc 

Common-mode output voltage 

Rl = 54 n. 

See Figure 1 

3 

V 

^ivocl 

Change in magnitude of 
common-mode output voltage § 



±0.2 

V 

'0 

Output current 

Outputs disabled. 

Vo = 12 V 

1 

mA 

See Note 4 

Vo = -7 V 

-0.8 

l|H 

High-level input current 

V| = 2.4 V 

20 

mA 

l|L 

Low-level input current 

V| = 0.4 V 

-400 

mA 



Vo = -7V 

-250 


•os 

Short-circuit output current 

o 

II 

o 

> 

-150 

mA 

Vq = Vcc 

250 



Vo = 12 V 

250 


•cc 

Supply current (total package) 

No load 

Outputs enabled 


42 

70 

mA 

Outputs disabled 


26 

35 


^The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
^All typical values are at Vcc = 5 V and = 25 °C. 

§A|VodI snd A|Vocl sre the changes in magnitude of Vqq and Vqc respectively, that occur when the input is changed from a high 
level to a low level. 

NOTES: 3. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 

4. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply 
for a combined driver and receiver terminal. 


driver switching characteristics, Vcc « 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tDD 

Differential-output delay time 

Rl = 54 Q, 

See Figure 3 

15 

22 

ns 

tTD 

Differential-output transition time 

20 

30 

ns 

tPZH 

Output enable time to high level 

Rl = 110 «, 

See Figure 4 

85 

120 

ns 

tPZL 

Output enable time to low level 

Rl = 110 0, 

See Figure 5 

40 

60 

ns 

tpHZ 

Output disable time from high level 

Rl = 110 Q, 

See Figure 4 

150 

250 

ns 

tPLZ 

Output disable time from low level 

Rl = 110 Q, 

See Figure 5 

20 

30 

ns 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vo 

< 

o 

< 

o 

cr 

r 

( 

|V0D1 1 

Vo 

Vo 

|V0D2l 

Vt (Rl = 100 Q) 

Vt (Rl = 54 Q) 

|V0D3l 


Vt (Test Termination 
Measurement 2) 

^IVqdI 

lIVtl - IVtll 

l|Vt - ivtl! 

Voc 

|Vosl 

1 VqsI 

A|Vocl 

|Vos “ VqsI 

|Vos - VqsI 

'os 

Msal' Msbl 


•o 

I'xal. I»xbl 

•ia' 'ib 


RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

VtH 

Differential-input high-threshold voltage 

Vq = 2.7 V, 

Iq = -0.4 mA 

0.2 

V 

VtL 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

Iq = 8 mA 

-0.2* 

V 

Vhvs 

Hysteresis § 


50 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

- 1.5 

V 

VqH 

High-level output voltage 

V(o = -200 mV, 

See Figure 2 

Iqh = —400 /xA, 

2.7 

V 

VoL 

Low-level output voltage 

V|D = -200 mV, 

See Figure 2 

•OL 8 

0.45 

V 

loz 

High-impedance-state output current 

Vq = 0.4 V to 2.4 V 

±20 

/xA 

l| 

Line input current 

Other input = 0 V, 

V| = 12 V 

1 

mA 

See Note 5 

V| = -7 V 

-0.8 

l|H 

High-level enable-input current 

V,H = 2.7 V 

20 

/xA 

l|L 

Low-level enable-input current 

V||_ = 0.4 V 

-100 

/xA 

n 

Input resistance 

> 

CM 

> 

12 

kfi 

•os 

Short-circuit output current 


-15 


-85 

mA 

•cc 

Supply current (total package) 

No load 

Outputs enabled 


42 

70 

mA 

Outputs disabled 


26 

35 


^All typical values are at V^c = 5 V, = 25 °C. 

*The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common¬ 
mode input voltage and threshold voltage levels only. 

^Hysteresis is the difference between the positive-going input threshold voltage, Vj^-, and the negative-going input threshold voltage, 
Vj-. See Figure 4. 

NOTE 5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics, Vcc = 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = 

0 to 3 V, 



21 

35 

ns 

tpHL 

Propagation delay time, high-to-low-level output 

Cl = 

15 pF, 

See Figure 6 


23 

35 

ns 

fPZH 

Output enable time to high level 


15 pF, 

See Figure 7 


10 

20 

ns 

tPZL 

Output enable time to low level 

Ul - 


12 

20 

ns 

tPHZ 

Output disable time from high level 


15 pF, 

See Figure 7 


20 

35 

ns 

tPLZ 

Output disable time from low level 

Cl = 


17 

25 

ns 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



<TD-»* i*- ->1 l*-tTD 


TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, t^ < 6 ns, 
tf < 5 ns, Zq = 50 0. 

B. Cl includes probe and jig capacitance. 

C. Equivalent test circuits may be substituted for actual testing. 
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SN9S176B 

DIFFERENTIAL BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 



FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 




VOLTAGE WAVEFORMS 


FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, tp < 6 ns, 
tf < 5 ns, Zq = 50 n. 

B. Cl includes probe and jig capacitance. 

C. Equivalent test circuits may be substituted for actual testing. 
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DIFFERENTIAL BUS TRANSCEIVER 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 


RECEIVER HIGH-LEVEL OUTPUT 


> 

I 


I 

I 

X 

o 

> 


vs 

HIGH-LEVEL OUTPUT CURRENT 



0 -10 -20 -30 -40 -50 

l 0 H~R* 9 li‘Level Output Current—mA 


vs 

FREE-AIR TEMPERATURE 


\ I 

Vcc = 5 V 
' V|D « 200 mV 
IQH •= -440 u 






A 







J 






















































J 









-40 -20 0 20 40 60 80 100 120 

T/^ —Free-Air Temperature— °C 


FIGURE 11 


FIGURE 12 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 



0 5 10 15 20 25 30 

IOL~l-Ow Level Output Current—mA 

FIGURE 13 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

FREE-AIR TEMPERATURE 


0.6 


> 

I 0.5 

d> 

O) 

(0 

:§ 0.4 


O 0.3 


to.2 

o 

1 

O 0.1 
> 


0 

-40 -20 0 20 40 60 80 100 120 

Ta —Free-Air Temperature— °C 


Vcc = 5 V 

V|D-200 mV 

— Q mA 





■UL 








— 


























1 

_ 1 







FIGURE 14 
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SN95176B 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


RECEIVER OUTPUT VOLTAGE 


vs 

ENABLE VOLTAGE 



FIGURE 15 


vs 

ENABLE VOLTAGE 



V|-Enable Voltage-V 


FIGURE 16 


APPLICATION INFORMATION 

SN95176B 


SN95176B 



NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 


FIGURE 17. TYPICAL APPLICATION CIRCUIT 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


D2941, APRIL 1986-REVISED JULY 1990 

• Eight Independent Full-Duplex Serial Data 
Lines 

• Programmable Baud Rates Individually 
Selectable for the Transmitter/Receiver of 
Each Line (50 to 19,200 Baud) 

• Summary Registers Allow a Single Read to 
Detect a Data Set Change or to Determine 
the Cause of an Interrupt on Any Line 

• Triple Buffers for Each Receiver 

• Device Scanner Mechanism Reports 
Interrupt Requests Due to 
Transmitter/Receiver Interrupts 

• Independently Programmable Lines for 
Interrupt-Driven Operation 

• Modem Status Change Detection for Data 
Set Ready (DSR) and Data Carrier Detect 
(DCD) Signals 

• Programmable Interrupts for Modem Status 
Changes 

• Synchronizes Critical Read-Only Registers 

• Replaces Eight Signetics 2661 UARTs package designations 


• Direct Second Source to DEC DC349 

DESCRIPTION 

Tl 

DEC 

(78808) 

Cerquad Gull-Wing 

HA 

GA 


Cerquad Straight 

HB 

FA 

description 

Plastic PLCC 

FN 


The TCM78808 octal asynchronous receiver/transmitter 

is designed for the 

new 

generations 


asynchronous serial communications and for microcomputer systems. The device performs the basic 
operations necessary for simultaneous reception and transmission of asynchronous messages on eight 
independent lines. 

On-chip baud rate generation allows the designer to select and program any one of 16 rates between 50 
and 19,200 baud. Baud rates are selectable for each receiver and transmitter. A built-in scanning mechanism 
provides an alternative to the customary polling of status registers. 

The TCM78808 functions as a serial-to-parallel, parallel-to-serial converter/controller. It can be programmed 
by a microprocessor to provide different characteristics for each of its eight serial data lines (stop bits, 
parity, character length, baud rates, etc.). Each Individual serial line functions as a one-line UART-type device. 

An integral Interrupt scanner checks for device interrupt conditions on the eight lines of the TCM78808. 
Its scanning algorithm is designed to give priority to receivers over transmitters. The scanner can also be 
programmed to check for interrupts due to changes in modem control signals (DSR and DCD). 

The TCM78808 contains two types of programmable registers: line specific and summary. The six line- 
specific registers provide independent control of each of the eight serial lines. Two summary registers 
consolidate information about the current state of ail eight lines and allow programs to service device 
interrupts quickly and efficiently. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


Each of the eight serial data lines in the TCM78808 has a set of line-specific registers for buffering data 
into and out of the line and for external control of line characteristics. The receiver buffer register comprises 
a character assembly register plus a two-entry, first-in first-out (FIFO) buffer. The transmitter holding register 
provides similar functions on the output side. Information about the current state of the given line Is contained 
in the (read-only) status register. Two mode registers control communications parameters. One mode register 
handles stop bits, parity, character length, and modem control interrupt enable (MCIE). The second mode 
register sets the incoming and outgoing baud rates. The command register controls various other functions 
of the given line. 

The TCM78808 has a pair of summary registers that provide the current status of ail eight serial data 
lines. This makes it possible to determine that line status has changed with a single read operation. The 
(read-only) Interrupt summary register indicates that an interrupt has occurred and contains both the line 
number that generated the interrupt and the corresponding direction of flow (transmitter or receiver). With 
b oth M Cl Es se t and receiver interrupt enabled, the interrupt summary regi ster wil l resp ond to changes 
in DSR or DCD. The data-set-change summary register monitors changes in DSR or DCD on a line-by-line 
basis and indicates whether a modem status change has occurred on each data line subsequent to the 
last time the corresponding bit was cleared. 

The TCM78808 is characterized for operation from 0°C to 70°C. 


SIGNAL 

DESCRIPTION 

AO THRU A5 

Address bits 0 through 5 select the internal registers in the TCM78808. 

CLK 

Clock input for timing 

CS 

Chip Select. When low, activates the TCM78808 to receive and transmit data over data lines DLO through DL7. 

DCDO THRU DCD7 

Data-Set Carrier Detect inputs monitor data-set carrier detect signals from modems. 

DLO THRU DL7 

Data Lines 0 through 7 receive and transmit the parallel data. 

DS1, 

Data Strobes 1 and 2 receive timing information for data transfers. The DS1 and DS2 inputs must be connected 
together. 


Data Set Ready inputs monitor data-set-ready signals from modems. 

\m 

Interrupt Request output requests a processor interrupt. 

IRQLNO THRU IRQLN2 

Interrupt Request Line number outputs indicate the line number of the originating interrupt request. 

IRQTXRX 

Interrupt Request Transmit/Receive output indicates vyhether an Interrupt request is for transmitting or receiving 
data. 

MRESET 

Manufacturing Reset. For manufacturing use 

RDY 

Ready output indicates when the TCM78808 is ready to participate in data-transfer cycles. 

RESET 

Reset input initializes the internal logic. 

RXDO THRU RXD7 

Receive Data inputs accept asynchronous bit-serial data input streams. 

TXDO THRU TXD7 

Transmit Data output provides asynchronous bit-serial data output streams. 

VdDO thru VdD2 

5-V nominal power supply 

VssO thru VsS2 

Ground reference 

WR 

Write input specifies direction of data transfer on the DLO through DL7 lines. 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVERfTRANSMITTER 


functional block diagram 


IRQLN0-IRQLN2 



CLK-^ 

MRESET-^ 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


absolute maximum ratings over operating free-air temperature range 


Supply voltage, VoD^see Note 1) .. 7 V 

Input voltage, Vj.. - 5 V to 7 V 

Input current, l|. . -30 mA to 5 mA 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range: HA or HB package. -65°C to 150°C 

FN package. 0°C to 125°C 


NOTE 1: All voltage values are with respect to Vssi and Vss2- 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vdd 

4.75 5 

5.25 

V 

High-level input voltage, V||-( 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Operating free-air temperature, T/^ 

0 

70 

‘’C 


electrical characteristics over recommended operating free-air temperature range, Vdd 5.25 V (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

VoH High-level output voltage 

Vdd = 4.75 V, 

•oh DLO = -3.5 mA, 

•oh ^or all other (except IRQ and RDY) = - 2 mA 

2.4 

V 

Vql Low-level output voltage 

Vdd = 4.75 V, 

•OL ^0'“ •^•-0 •^•-^ = 5.5 mA, 

•OL ^•^ other = 3.5 mA 

0.4 

V 

l|H High-level input current 

V| = 5.25 V 

10 

/iA 

l|L Low-level input current 

V| = 0 

-10 


+ Short-circuit 
'OS 

output current 

DL0-DL7 

Vdd = 5.25 V 

o 

CD 

o 

ID 

mA 

All other outputs 
except IRQ and RDY 

- 30 - 110 

. + Off-state output current, 

•OZH^ 

high-level voltage applied • 

Vo = 2.4 V 

-10 

/lA 

1 Off-state output current, 
low-level voltage applied 

Vq = 0.4 V 

10 

^A 

IdD Supply current 

Vdd = 5V, Ta = 25°C 

200 

mA 

Cj Input capacitance 


4 

PF 

Cjo^ Input/output capacitance 


5 

PF 


^Not more than one output should be short circuited at a time, and the duration of the short should not exceed 1 second. 
*AII 3-state output drivers are wired in an I/O configuration. The parameters include the driver and receiver input currents. 
^This par^eter includes the capacitive loads of the output driver and the receiver input. 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 


bus read and write timing requirements (see Figures 3 and 4) 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

twi 

Pulse duration, DS1/DS2 low 

WR high 

0.18 

10 

IlS 


Pulse duration, DS1/DS2 high 


450 

ns 

tw3 

Pulse duration, DS1 /DS2 low 

WR low 

0.13 

10 

tis 

^sul 

Setup time, A5-A0 valid before DS1 and DS2 low 


30 

ns 

tsu2 

Setup time, WR high before DSI and DS2 low 


30 

ns 

'^suS 

Setup time, US low before DST and DS2 low 


30 

ns 

tsu4 

Setup time, DL7-DL0 valid before DSI and DS2 low 


130 

ns 

thi 

Hold time, A5-A0 valid after DSI and DS2 high 


10 

ns 

th2 

Hold time, WR high or low after DSI and DS2 high 

1 

10 

ns 

th3 

Hold time, CS low after DSI and DS2 high 


10 

ns 

th4 

Hold time, DL7-DL0 valid after DSI and DS2 high 


30 

ns 

tv 

Valid time, DL7-DL0 after DSI and DS2 high 


0 

ns 


write switching characteristics (see Figures 3 and 4} 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

ten Enable time 

Cl = 150 pF 

165 

ns 

tciis Disable time 

Cl = 50 pF 

50 

ns 

Cl = 100 pF 

60 

Cl = 150 pF 

65 

tpdl Propagation delay time, from CS low to RDY low 

Cl = 50 pF 

90 

ns 

tpd2^ Propagation delay time, from CS high to RDY high 

Cl = 50 pF 

210 

ns 

tpd 3 Propagation delay time, from DSI and DS2 low to DL7-DL0 valid 

Cl = 150 pF 

165 

ns 

tpd 4 ^ Propagation delay time, from DSI and DS2 low to IRQ high 

Cl = 50 pF 

635 

ns 


''"Total rise time is dependent upon internal delay plus the pull-up delay introduced by the external resistor being used. Parameter tp(j2 
is calculated from tpci2 = 75 ns + Rcl- arid tpci 4 is calculated from tpd 4 = 500 ns -i- Rql where R = value of the resistor that connects 
to Cl in Figure 1. 


write timing requirements (see Figure 5) 



TEST CONDITIONS 

MIN MAX 

UNIT 

^clock 

Clock frequency 


4.9152 

MHz 

tw4 

Pulse duration, clock high or low 


95 

ns 

fw5 

Pulse duration, RESET low 


1 

lis 

^w6 

Pulse duration, DCD7-DCD0 and DSR7-DSR0 high or low 


1 

flS 

tw7 

Pulse duration, TXD7-TXD0 high or low 


250 

ns 

^su5 

Setup time, DSI and DS2 high before WeSET high 


900 

ns 

tsu6 

Setup time, MRESET high before RESET low 


250 

ns 

th5 

Hold time, DSI and DS2 high after RESET high 


1 

ns 

th6 

Hold time, MRESET high after RESET high 


250 

ns 

td1 

Delay time, IRQLN2-IRQLN0 and IRQTXRX valid"toIRG low 

Cl = 

50 pF 

100 

ns 

td2 

Hold time, IRQLN2-IRQLN0 and IRQTXRX valid after high 

Cl = 

50 pF 

100 

ns 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


PARAMETER MEASUREMENT INFORMATION 


FROM 

OUTPUT 




51 closed; Pull-up \ g 2 

52 closed: Pull-down O 
S1 and S2 closed: Divider 


FIGURE 1. STANDARD OUTPUT LOAD CIRCUIT FIGURE 2. 3-STATE OUTPUT LOAD CIRCUIT 
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PRINCIPLES OF OPERATION 


electrical operation 

data and address 

data tines (DL7 through DLO) 

These lines are used for the parallel transmission and recept ion of data between the CPU and the TCM78808. 
The receivers are activated by the data strobe (DS1, DS2) si gnal. The o utput drivers are active only when 
the ch ip se lect (CS) signal is low (active), the data strobe (DS1, DS2) signal goes low (active), and the 
write (WR) signal is high (inactive). The drivers will become inactive (high impedance) within 50 ns when 
one or more of the follo wing occurs: the chip select (CS) signal goes high, the data strobe (DS1, DS2) 
goes high, or the write (WR) signal goes low. 

address tines (A5 through AO) 

These lines sele ct which in ternal register is accessible through the data I/O lines (DL7 through DLO) when 
the data strobe (DS1, DS2) and chip select (CS) signals are low. Table 1 lists the addresses corresponding 
to each re giste r. The receiver buffer and transmitter holding register for each line h ave t he same address. 
When the (WR) signal is high, the address accesses the receiver buffer register. When WR is low, it accesses 
the transmitter holding register. 
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TABLE 1. TCM78808 REGISTERS ADDRESS SELECTION 


A5 

ADDRESS LINEt 

A4 A3 A2 A1 

AO 

READ/ 

WRITE 

REGISTER 

L 

L 

L 

L 

L 

L 

Read 

Line 0 Receiver Buffer 

L 

L 

L 

L 

L 

L 

Write 

Line 0 Transmitter Holding 

L 

L 

L 

L 

L 

H 

Read 

Line 0 Status 

L 

L 

L 

L 

H 

L 

Read/Write 

Line 0 Mode Registers 1 and 2 

L 

L 

L 

L 

H 

H 

Read/Write 

Line 0 Command 

L 

L 

H 

L 

L 

L 

Read 

Line 1 Receiver Buffer 

L 

L 

H 

L 

L 

L 

Write 

Line 1 Transmitter Holding 

L 

L 

H 

L 

L 

H 

Read 

Line 1 Status 

L 

L 

H 

L 

H 

L 

Read/Write 

Line 1 Mode Registers 1 and 2 

L 

L 

H 

L 

H 

H 

Read/Write 

Line 1 Command 

L 

H 

L 

L 

L 

L 

Read 

Line 2 Receiver Buffer 

L 

H 

L 

L 

L 

L 

Write 

Line 2 Transmitter Holding 

L 

H 

L 

L 

L 

H 

Read 

Line 2 Status 

L 

H 

L 

L 

H 

L 

Read/Write 

Line 2 Mode Registers 1 and 2 

L 

H 

L 

L 

H 

H 

Read/Write 

Line 2 Command 

L 

H 

H 

L 

L 

L 

Read 

Line 3 Receiver Buffer 

L 

H 

H 

L 

L 

L 

Write 

Line 3 Transmitter Holding 

L 

H 

H 

L 

L 

H 

Read 

Line 3 Status 

L 

H 

H 

L 

H 

L 

Read/Write 

Line 3 Mode Registers 1 and 2 

L 

H 

H 

L 

H 

H 

Read/Wrife 

Line 3 Command 

H 

L 

L 

L 

L 

L 

Read 

Line 4 Receiver Buffer 

H 

L 

L 

L 

L 

L 

Write 

Line 4 Transmitter Holding 

H 

L 

L 

L 

L 

H 

Read 

Line 4 Status 

H 

L 

L 

L 

H 

L 

Read/Write 

Line 4 Mode Registers 1 and 2 

H 

L 

L 

L 

H 

H 

Read/Write 

Line 4 Command 

H 

L 

H 

L 

L 

L 

Read 

Line 5 Receiver Buffer 

H 

L 

H 

L 

L 

L 

Write 

Line 5 Transmitter Holding 

H 

L 

H 

L 

L 

H 

Read 

Line 5 Status 

H 

L 

H 

L 

H 

L 

Read/Write 

Line 5 Mode Registers 1 and 2 

H 

L 

H 

L 

H 

H 

Read/Write 

Line 5 Command 

H 

H 

L 

L 

L 

L 

Read 

Line 6 Receiver Buffer 

H 

H 

L 

L 

L 

L 

Write 

Line 6 Transmitter Holding 

H 

H 

L 

L 

L 

H 

Read 

Line 6 Status 

H 

H 

L 

L 

H 

L 

Read/Write 

Line 6 Mode Registers 1 and 2 

H 

H 

L 

L 

H 

H 

Read/Write 

Line 6 Command 

H 

H 

H 

L 

L 

L 

Read 

Line 7 Receiver Buffer 

H 

H 

H 

L 

L 

L 

Write 

Line 7 Transmitter Holding 

H 

H 

H 

L 

L 

H 

Read 

Line 7 Status 

H 

H 

H 

L 

H 

L 

Read/Write 

Line 7 Mode Registers 1 and 2 

H 

H 

H 

L 

H 

H 

Read/Write 

Line 7 Command 

X 

X 

X 

H 

L 

L 

Read 

Interrupt Summary 

X 

X 

X 

H 

L 

H 

Read 

Data Set Change Summary 


= Either L or H 
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bus transaction control 
chip select (CS) 

This signal, when low, permits data transfers through th e DL7 throu gh DLO lines to or fro m th e internal 
registers. Data transfer is controlled by the data strobe (DSl, DS2) signal and the write (WR) signal. 

data strobe (DSl, DS2) 

The data strobe inputs (DS1 and DS2) must be connected together. This input receives timing information 
for data transfers. During a write cycle, the CPU activates the data strobe signal when valid output data 
is available and deactivates the data strobe signal before the data is removed. During a read cycle, the 
CPU activates the data strobe signal, and the TCM78808 transfers the valid data. 

When the data strobe signal is high, the DL7 through DLO lines are in a high-impedance state. 
write (WR) 

The write (WR) signal specifies the direc tion of data transfer on the DL7 through DLO pins by contro lling 
the d irection of their transceivers. If the WR signal is low during a data transfer (wit h the CS, DSl, and 
DS2 signals also low), the TCM78808 receives data from DL7 through DLO. If the WR signal is high during 
a write data transfer, the TCM78808 drives data onto the DL7 through DLO lines. 

interrupt request (IRQ) 

The IRQ output is an active-low, open-drain output. The integral interrupt scanner drives the IRQ signal 
low when it has detected an interrupt condition on one of the eight serial data lines. 

interrupt request transmit/receive (IRQTxRx) 

This signal indicates when the interrupt scanner stops and activates IRQ because of a transmitter Interrupt 
condition (IR QTxR x = H) or because of a receiver Interrupt condition (IRQTxRx = L). The signal Is valid 
only while the IRQ signal is low. The state of IRQTxRx signal also appears as bit 0 of the interrupt summary 
register. 

interrupt request line number (IRQLN2 through IRQLNO) 

These lines indicate t he l ine number at which the TCI\/l78808 interrupt scanner stop ped and activated 
the Interrupt request (IRQ) signal. The number on these lines is valid only while the IRQ signal is low. Line 
IRQLN2 is the high-order bit, and the IRQLNO line is the low-order bit. 

The state of these signals also appears as bits in the interrupt summary register: IRQLN2 as bit 3, IRQLN1 
as bit 2, and IRQLNO as bit 1. Table 2 shows the line numbers corresponding to settings of IRQLN2 through 
IRQLNO. 
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TABLE 2. TCM78808 INTERRUPT REQUEST 
LINE INDICATIONS 


IRQLN2 

IRQLN1 

IRQLNO 

INTERRUPT REQUEST 

LINE NUMBER 

L 

L 

L 

0 

L 

L 

H 

1 

L 

H 

L 

2 

L 

H 

H 

3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 


serial data 

transmit data (TXD7 through TXDO) 

These outputs transmit the asynchronous bit-serial data streams. They remain at a high level when no 
data is being transmitted and at a low level when the TxBRK bit in the command register of the associated 
line is set. 

receive data (RXD7 through RXDOi 

These lines accept asynchronous bit-serial data streams. The input signals must remain at the high level 
for at least one-half bit time before a high-to-low transition is repognized. A high-to-low transition is required 
to signal the beginning of a start bit and initiate data reception. 

modem signals 

data set ready (DSR7 through DSRO) 

These eight inputs, one for each serial data line on the TCM78808, are typica lly co nnected via int erven ing 
level converters to the data set ready outputs of modems. A TTL low at a DSR pin cau ses t he DSR bit 
(bit 7) in the status register of the corresponding line to be activated. A TTL high at a DSR pin causes 
the DSR bit in the status register of the corresponding line to be inactive. A change of this input from 
high to low or low to high causes the activation of the data set change (DSCHNG) bit that corresponds 
to this line in the data set change summary register. Changes from one level to the other and back again 
that occur within 1 (is may not be detected. 


carrier detect (DCD7 through DCDO) 

These eight inputs, one for each serial data line of the TCM78808, are typically connected through 
intervening leve l con verters to the rec eived- line-signal-detect (also called carrier-detect) outputs of modems. 
A TTL low at a DCD input causes the DCD bit of the corresponding line status register to be deactivated. 
A change of this input from high to low or low to high causes the activation of the data-set-change 
(DSCHNG) bit that corresponds to this line in the data-set-change summary register. Changes from one 
level to the other and back again that occur within 1 fis may not be detected. 
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general control signals 
ready (RDY) 

The RDY ou tput is an open-drain output. Upon detecting a negative transition of CS , the TCM78808 
activates the RDY signal to indicate readiness to take part in data transfer cycles. The RDY signal deactivates 
on the trailing edge of CS. 


reset (RESET) 

When the RESET Ihput goes low, the TxD7 through TxDO lines are low, and all internal status bits listed 
in the Architecture Sumnriary paragraph are cleared. 

manufacturing reset (MRESET) 

This signal Is for manufacturing use only. The input should be connected to ground for normal operation. 

clock signals 
dock input (CLK) 

All baud rates and internal clocks are derived from this Input. Normal operating frequency Is 4.9152 MHz 
±0.1%, and duty cycle Is 50 ±5%. 

architecture summary 
line-specific registers 

Each of the eight serial data lines has a set of registers for buffering data into and out of the line and for 
external control of the line characteristics. These registers are selected for access by setting the appropriate 
address on lines A5 through AO. Lines A5 through A3 select one of the eight data lines . Lines A2 through 
AO select the specific register for that line. Refer to Table 1 for the register address assignments. 

receiver buffer register 

Each line receiver consists of a character-assembly register and a two-entry FIFO that is the receiver buffer 
register. When the RxEN bit In a line command register is set, received characters are moved automatically 
into the line receiver buffer as soon as they have been deserialized from the associated communications 
line. When there are characters In this FIFO, the RxRDY bit is set in the status register for the line. 

The activation of the RxRDY signal for a line that already has the RxlE bit of it s co mmand register set 
causes the interrupt scanner logic to stop and generate an inte rrupt condition (the IRQ signal is low). When 
the receiver buffer is read, the interrupt condition is cleared (the IRQ signal is high), and the interrupt scanner 
resumes operation. 

If there is another entry in a line FIFO, the RxRDY bit remains active. When the Interrupt scanner rea ches 
this line again, the activation of RxRDY causes the scanner to halt and generate another interrupt (IRQ 
goes low). 

The RESET signal clears the RxEN bit and initializes the receiver logic. The RxRDY flag is cleared, and the 
receiver buffer register outputs become undefined. Any data in the FIFO at that time is lost. 
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transmitter holding register 

Each line has a transmitter holding register that can be written to. When the TxEN bit in the line command 
register is set and the serialization logic becomes Idle, characters are automatically moved from the output 
of this register into the transmitter serialization logic. 

When this register is empty, the TxRDY bit in the line status register is set. If the transmitter Interrupt 
enable (TxlE) bit in the line command register is also set, the interrupt scanner logic halts and generates 
an interrupt condition. If a character is then loaded into the register, the interrupt is cleared, and the scanner 
resumes operation. 

The RESET signal also initializes the transmitter logic. The TxRDY flag is cleared, and the transmitter holding 
reg ister co ntents are lost. The transmitter enable (TxEN) bit in the line command regi ster is a lso cleared 
by RESET. Software clearing of TxEN alone produces results different from the full RESET In that the 
transmitter holding register contents are not lost. They are transmitted when TxEN is set again. 

status register 

Each line has a read-only status register that provides information about the current state of the given 
line. This register indicates the readiness of a line for transmission or reception of data and flags error 
conditions In its bit fields. Figure 7 shows the format of the status register. Table 3 lists the flag bits in 
each register. 


7 6 5 4 3 2 1 0 



FIGURE 7. TCM78808 STATUS REGISTERS (LINE 0 THROUGH 6) FORMAT 


, Texas ^ 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-859 






TCIVI78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


PRINCIPLES OF OPERATION 

TABLE 3. TCM78808 STATUS REGISTERS (LINES 0 THROUGH 7) DESCRIPTION 


m 

DESCRIPTION 

7 

DSR (Data Set Ready). This bit is the inverted state of the DSR line. 

6 

DCD (Data Set Carrier Detect). This bit is the inverted state of the DCD line.' 


PER (Frame Error). Set when the received character currently displayed in the receiver buffer register was not framed by a stop 
bit. Only the first stop bit is checked to determine that a framing error exists. Subsequent reading of the receiver buffer register 
that indicates all zeros (including the parity bit, if any) can be interpreted as a Break condition. This bit is cleared by clearing 
RxEN (bit 2) of the command register, by RESET, or by setting the reset error RERR (bit 4) of the command register. 

4 

ORR (Overrun error). Set when the character in the receiver buffer was not read before another character was received. Cleared 
by clearing RxEN (bit 2) of the command register, by RESET, or by getting reset error RERR (bit 4) of the cornmand register. 

3 

PER (Parity Error). If parity is enabled and this bit is set, the received character in the receiver buffer register has an incorrect 
parity bit. This bit is cleared by clearing RxEN (bit 2) of the command register, by RESET, by setting reset error RERR (bit 2) 
of the command register, or by reading the current character in the receiver buffer register. 

2 

TxEMT (Transmitter Empty). Set when the transmitter serialization logic for the associated line has completed transmission of 
a character, and no new character has been loaded into the transmission holding register. Cleared by loading the transmitter 
holding register, by clearing TxEN(O) of the command register, or by RESET. 

1 

RxRDY (Receiver Buffer Ready). When set, a character has been loaded into the FIFO buffer from the deserialization logic. Cleared 
by reading the receiver buffer register, by clearing RxEN (bit 2) in the command register, or by RESET. 

0 

TxRDY (Transmitter Holding Register Ready). When set, this bit indicates that the transmitter holding register is empty. Cleared 
when the program has loaded a character into the transmitter holding register, when the transmitter for this line is disabled by 
clearing TxEN (bit 0) in the command register, or RESET. This bit is initially set when the transmitter logic is enabled by the setting 
of the TxEN (bit 0) and the transmitter holding register is empty. This bit is not set when the automatic echo or remote loopback 
modes are programmed. Data can be overwritten if a consecutive write is performed while TxRDY is cleared. 


mode registers 1 and 2 

These read/write registers control the attributes (including parity, character length, and line speed) of the 
communications line. 

Each of the eight communications lines has two of these registers, both accessed by the same address 
on A5 through AO. Successive access operations (either read or write, in any combination) alternate between 
the two registers at that address by use of an internal pointer . The first operation addresses mode register 1. 
The pointer is reset to point to mode register 1 by RESET or by a read of the command register for this 
line. These registers should not be accessed by bit-oriented instructions that do read/modIfy/write cycles 
such as the PDP-11 BIS, BIC, and BIT Instructions. 

Figure 8 shows the format of mode registers 1, and Table 4 describes the function of the register 
information. 



FIGURE 8. TCM78808 MODE REGISTERS 1 (LINE 0-6) FORMAT 
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TABLE 4. TCM78808 MODE REGISTERS 1 (LINES 0 THROUGH 6) DESCRIPTION 


BIT 

DESCRIPTION 

7,6 

STOP. These bits determine the number of stop bits that are appended to the transmitted characters as follows. These bits 


are cleared by RESET. 



Bit 7 

Bit 6 

Stop Bits 


L 

L 

Invalid 


L 

H 

1.0 


H 

L 

1.5 


H 

H 

2.0 

5,4 

PAR CTRL (Parity control). These bits determine parity as follows and are cleared by RESET. (X = either H or L) 


Bit 5 

Bit 4 

Parity Type 


H 

H 

Even 


L 

H 

Odd 


X 

L 

Disabled 

3,2 

CHAR LENGTH (Character length). These bits determine the length (excluding start bit, parity, and stop bits) of the characters 
received and sent. Received characters of less than 8 bits are "right aligned" in the receiver buffer with unused high-order 
bits equal to zero. Parity bits are not shown in the receiver buffer. The character length bits are cleared by RESET. The character 
length bits are defined as follows: 


Bit 3 

Bit 2 

Bit Length 


L 

L 

5 


L 

H 

6 


H 

L 

7 


H 

H 

8 

1 

RSRV. Reserved and cleared by RESET. 

■ 

MCIE (Modem control interrupt enable). When set and RxlE (bit 5) of the command register is set, the modem control interrupts 
are enabled. Refer to the Interrupt Scanner and Interrupt Handling information. Cleared by RESET. 


Figure 9 shows the format of mode registers 2, and Table 5 indicates the baud rate selections of the register. 
Bits 7 through 4 of mode register 2 control the tr ansmitte r baud rate, and bits 3 through 0 control the 
receiver baud rate. These registers are cleared by RESET. 

7 6 5 4 3 2 1 0 


XMIT RATE -* 

RECV RATE - 

FIGURE 9. TCM78808 MODE REGISTERS 2 (LINE 0 THROUGH 6) FORMAT 
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TABLE 5. TCM78808 MODE REGISTERS 2 
(LINES 0 THROUGH 6) DESCRIPTION 


bit]_ 





DESCRIPTION 



] 

7-0 I XMIT RATE/RECV RATE (Transmitter/Receiver Rate). Selects the baud rate of the I 

transmitter (bits 7 through 4) and receiver (bits 3 through 0) 

as follows; 



Transmitter Bits 


Receive 

r Bits 


Nominal 

Actual 

Error ^ 

7 

6 

5 

4 

3 

2 

1 

0 

Rate 

Rate 

(percent) 

L 

L 

L 

L 

L 

L 

L 

L 

50 

same 

- 

L 

L 

L 

H 

L 

L 

L 

H 

75 

same 

- 

L 

L 

H 

L 

L 

L 

H 

L 

110 

109.09 

0.826 

L 

L 

H 

H 

L 

L 

H 

H 

134.5 

133.33 

0.867 

L 

H 

L 

L 

L 

H 

L 

L 

150 

same 

- 

L 

H 

L 

H 

L 

H 

L 

H 

300 

same 

- 

L 

H 

H 

L 

L 

H 

H 

L 

600 

same 


L 

H 

H 

H 

L 

H 

H 

H 

1200 

same 

- 

H 

L 

L 

L 

H 

L 

L 

L 

1800 

1745.45 

3.03 

H 

L 

L 

H 

H 

L 

L 

H 

2000 

2021.05 

1.05 

H 

L 

H 

L 

H 

L 

H 

L 

2400 

same 

- 

H 

L 

H 

H 

H 

L 

H 

H 

3600 

3490.91 

3.03 

H 

H 

L 

L 

H 

H 

L 

L 

4800 

same 

- 

H 

H 

L 

H 

H 

H 

L 

H 

7200 

6981.81 

3.03 

H 

H 

H 

L 

H 

H 

H 

L 

9600 

same 


H 

H 

H 

H 

H 

H 

H 

H 

19200 

same 



tThe frequency of the clock input (CLK) is 4.9152 MHz. The clock input may vary by 0.1 %. This 
variance results in an error that must be added to the error listed in the error column. 


command register 

These read/write registers control various functions on the selected line. Figure 10 shows the format of 
the command registers, and Table 6 describes the function of the register information. 

7 6 5 4 3 2 1 0 


0PERJ40DE 
RxlE 
RERR 
TxBRK 
RxEN 
TxlE 
TxEN 

FIGURE 10. TCM78808 COMMAND REGISTERS (LINE 0 THROUGH 6) FORMAT 
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TABLE 6. TCM78808 COMMAND REGISTERS (LINES 0 THROUGH 7) DESCRIPTION 


BIT 

DESCRIPTION 


OPER MODE (Operation Mode). These bits control the operating mode of the channel as follows. These bits are cleared by RESET. 

Bit 7 Bit 6 Operating Mode 

L L Normal operation 

L H Automatic echo 

H L Local loopback 

H H Remote loopback 

5 

RxlE (Receiver Interrupt Enable). When set, the RxRDY flag (bit 1) of the status register for this line will generate an interrupt. 

m 

RERR (Reset Error). When set, this bit clears the framing error, overrun error, and parity error of the status register associated 
with this line. This bit is cleared by ftESET. It is not self-clearing. 

3 

TxBRK (Transmit Break). When set, this bit forces the appropriate TxD7-TxD0 line to the spacing state at the conclusion of 
the character presently being transmitted. When the program clears this bit, normal operation is restored, and any character 
pending in the transmitter holding register is moved into the serialization logic and transmitted. The minimum break length 
obtainable is twice the character length plus 1 bit time. The maximum break length depends on the amount of time between 
the program setting and clearing this bit, but Is an integral number of bit times. This bit is cleared by RESET. 

■ 

RxEN (Receiver Enable). When set, this bit enables the receiver logic. When cleared, it stops the assembling of the received 
character, clears all receiver error bits and the RxRDY (bit 1) of the status register, clears any receiver interrupt conditions 
associated with this line, and initializes all receiver logic. This bit is cleared by RE$ET. 

■ 

TxlE (Transmit Interrupt Enable). When set, the state of the associated TxRDY flag (bit 0) of the status register is made available 
to the interrupt scanner logic. When the interrupt scanner logic scans this line, it determines if the TxRDY flag is set and, 
if so, generates an interrupt. 

0 

TxEN (Transmitter Enable). When set, this bit enables the transmitter logic. When cleared. It inhibits the serialization of the 
characters that follow, but the serialization of the current character is completed. It also clears the TxRDY flag (bit 0) of the 
status register, clears any transmitter interrupt conditions associated with the transmitter holding register, and initializes all 
transmitter logic except that associated with the transmitter holding register. The character in the transmitter holding register 
is retained so that XON/XOFF situations can be properly processed. This bit is cleared by RESET. 


Bits 5 through 0 enable the line receiver and transmitter, enable handling of interrupts, initiate the 
transmission of break characters, and reset error bits for the line. Refer to the "Interrupt Scanner and 
Interrupt Handling" paragraphs for detailed interrupt information. Bits 7 and 6 control the operating mode 
of the line. The four modes that can be set are normal operation, automatic echo, local loopback, and 
remote loopback. 

normal operation 

The serial data received is assembled in the receiver logic and transferred in parallel to the receiver buffer 
register. The RxEN bit must be set. Data to be transmitted is loaded in parallel into the transmitter holding 
register, then automatically transferred into the transmitter logic and serialized for transmission. The TxEN 
bit must be set. 

automatic echo 

The serial data received is assembled into parallel form in the receiver logic (the RxEN bit must be set) 
and transferred to the receiver buffer register. Arriving serial data Is also routed to the line's TxDn pin 
for serial output. TxEN Is Ignored, and the transmitter logic is disabled. TxRDY flags and TxEMT Indications 
are cleared. No transmitter Interrupts are generated. 
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OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


PRINCIPLES OF OPERATION 


local loopback 

The serial data from the RxDn input is ignored, and the receiver serial input receives data from the transmitter 
serial output. That data is assembled into parallel form in the receiver logic (the RxEN bit must be set) 
and transferred to the receiver buffer register where it can be read by the program. Data to be transmitted 
to the receiver is loaded in parallel form into the transmitter holding register from which it is automatically 
moved into the transmitter logic and serialized for transmission. The TxEN bit must be set. The transmission 
goes only to the receiver serial Input; the TxDn output Is held high. As In normal operation, transmission 
and reception baud rates are controlled by the transmitter speed and receiver speed entries in mode 
register 2. 

remote loopback 

The serial data received on the RxDn line is returned to the TxDn line without further action. No data is 
received or transmitted. The RxRDY, TxRDY, and TxEMT flags are disabled. The TxEN and RxEN bits of 
the command register are held cleared, causing the transmitter and receiver logic to be disabled. 

summary registers 

The TCM78808 contains two registers that summarize the current status of all eight serial data lines, making 
. It possible to determine that a line status has changed with a a single read operation. These registers are 
selected for access by setting the appropriate address on Inputs A2 through AO. Because the registers 
are shared by eight serial lines, the line-selection bits A5 through A3 are Ignored when these registers 
are accessed. Refer to “Interrupt Scanner and Interrupt Handling" for detailed Interrupt Information. 

interrupt summary register 

This read-only register indicates that a transmitter or receiver interrupt condition has occurred and indicates 
the line number that generated the interrupt. Figure 11 shows the format of the interrupt summary register, 
and Table 7 describes register information. 


7 6 5 4 3 2 1 0 



FIGURE 11. TCM78808 INTERRUPT SUMMARY REGISTER FORMAT 
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OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


PRINCIPLES OF OPERATION 


TABLE 7. TCM78808 INTERRUPT SUMMARY REGISTER DESCRIPTION 


BIT 

DESCRIPTION 

7 

IRQ (Interrupt Request). When set, this bit indicates that the interrupt scanner has found an interrupting condition among 
the eight serial lines of the TCM78808. These conditions also result in activating the IRQ signal. 

6,5.4 

RAZ (Read as Zero). Not used 


INT LINE NO (Interrupting Line Number). These bits indicate the line number upon which an interrupting condition was found. 
These bits correspond to the IRQLN2-IRQLN0 signals: bit 3 = IRQLN2, bit 2 = IRQLN1, and bit 1 = IRQLNO. See Table 2. 

ot 

Tx/Rx (Transmit/Receive). This bit indicates whether the interrupting condition was caused by a transmitter (Tx/Rx = 1) 
or a receiver (Tx/Rx = 0). This bit corresponds to the IRQTxRx signal of the TCM78808 and is set when IRQTxRx is set. 


^ Bits 3-0 above represent the outputs of a free-running counter and are valid only when bit 7 is set. 


7 6 5 4 3 2 1 0 


DSCHNG 7-0-1 

FIGURE 12. TCM78808 DATA SET CHANGE SUMMARY REGISTER FORM 

When the MCIE bit in a line mode register 1 is set and RxlE is also set, the modem control interrupts are 
enabled for that line. If DSCHNG for that line is then set, the interrupt scanner will halt and generate an 
interrupt. The data set change summary register bits are cleared by writing a high into the bit position. 
A program that uses this register should read and save a copy of its contents. The copy can then be written 
back to the register to clear the bits that were set. The system interrupts should be disabled, and writeback 
should directly follow the read operation. 

The RESET signa l dis ables and Initializes the data set change logic. When the RESET signal is high, future 
changes in DSR and DCD are reported as they occur. 

interrupt scanner and interrupt handling 

The interrupt scanner is a 4-bit counter that sequentially checks lines 0 through 7 for a receiver Interrupt 
(counter positions 0 through 7) and then checks the lines in the same order for a transmitter interrupt 
(counter positions 8 through 15). If the scanner detects an interrupt condition. It stops, and the IRQ signal 
goes low. An interrupt must be serviced by software, or no other Interrupt request can be posted. 

The scanner determines that a line has a receiver interrupt If the line receiver buffer Is ready and receiver 
Interrupts are enabled for that line (RxRDY and RxlE = H) or if either of the line modem status signals 
has changed state and both receiver and modem control Interrupts are enabled for that line (DSCHNG, 
RxlE, and MCIE all high). 

The scanner determines that a line has a transmitter interrupt if the line's transmitter holding the register 
is empty and transmitter interrupts are enabled for that line (TxRDY and TxlE both high). 
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TCM78808 

OCTAL ASYNCHRONOUS RECEIVER/TRANSMITTER 


PRINCIPLES OF OPERATION 

When the scanner detects an interrupt, it reports the line number on the IRQ2-IRQO lines. The IRQTxRx 
signal Is high for a transmitter interrupt and is l ow f or a receiver interrupt. The appropriate bits are also 
updated in the interrupt summary register. The IRQ line goes high, and the scanner is restarted for each 
of the following three types of interrupt conditions: 

1'. Reading the receiver buffer or resetting the RxlE bit of the interrupting line for the first type of 
receiver interrupt previously described. 

2. Resetting the MCIE, RxlE, or DSCHNG bit of the interrupting line for the second type of receiver 
interrupt previously described. 

3. Loading the transmitter holding register or resetting the TxlE bit of the interrupting line for transmitter 
interrupts. 

If the scanner was originally stopped by a receiver interrupt condition, the scanner resumes sequential 
operation from where it stopped, thus providing receivers with equal priority. If the scanner was stopped 
by a transmitter condition, the scanner restarts from position 0 (line receiver), thus giving receivers priority 
over transmitters. 

edge-triggered and level-triggered interrupt systems 

If the inte rrupt system of the TCI\/178808 Is used only for generating interrupts for the RxRDY and/or TxRDY 
flags, the IRQ line can be connected to a processor having either edge-triggered or level-triggered i nter rupt 
capability. If the modem control interrupts are being used (MCIE In mode register 1=1), the IRQ line 
can be connected only to a processor that uses level-triggered Interrupts. 

modem handling 

The TxEMT (transmitter empty) bit of the status register is typically used to Indicate when a program can 
disable the transmission medium, as when deactivating the request-to-send line of a modem. A typical 
program will load the last character for transmission and then monitor the TxEMT bit of the status register. 

The setting of the TxEMT bit to indicate that transmission is complete may occur a substantial time after 
the loading of the last character. After the last character is loaded, one character is in the transmitter holding 
register, and one character is in the serialization logic. Therefore, it will be two character times before 
the transmission process is completed. Waiting for the TxRDY signal to be set before monitoring the TxEMT 
status shortens this by one character time because the TxRDY status bit indicates that there are no 
characters In the transmitter holding register. The times involved are calculated by taking the reciprocal 
of the baud rate being used, multiplying by the number of bits per character [a start bit - 5, 6, 7, or 8 
data bits (plus parity bit if enabled) and 1, 1.5, or 2 stop bits], and multiplying by either two characters 
or one depending on when TxEMT monitoring begins. 
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■ • Bidirectional Transceiver 

I • Meets EIA Standards RS-422-A and RS-485 
I and CCITT Recommendations V.11 and X.27 

I • High-Speed Advanced Low-Power Schottky 
' Circuitry 

• Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 

• Low Skew... 8 ns Max 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 
30 mA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver input Impedances ... 12 kO Min 

• Receiver Input Sensitivity... ±200 mV Max 

• Receiver Input Hysteresis... 70 mV Typ 

• Fail Safe... High Receiver Output with 
inputs Open 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Interchangeable with National DS3695 


description 

The TL3695 Differential Bus Transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipoint 
bus transmission lines. It is designed for 
balanced transmission lines and meets EIA 
Standards RS-422-A and RS-485 and CCITT 
recommendations V.11 and X.27. 

The TL3695 combines a 3-state differential line 
driver and a differential input line receiver both of 
which operate from a single 5-V power supply. 
The driver and receiver have active-high and 
active-low enables, respectively, which can be 
externally connected together to function as a 
direction control. The driver differential outputs 
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D OR P PACKAGE 
(TOP VIEW) 


RE C 

DE C 

DC 


1 U 8 

2 7 

3 6 

4 5 


J vcc 

Db 

: A 

H GND 


FUNCTION TABLE (DRIVER) 


INPUT 

D 

ENABLE 

DE 

OUTPUTS 

A B 

H 

H 

H L 

L 

H 

L H 

X 

L 

Z Z 


FUNCTION TABLE (RECEIVER) 


DIFFERENTIAL INPUTS 

A - B 

ENABLE 

RE 

OUTPUT 

R 

V|D ^ 0.2 V 

L 

H 

-0.2 V < V|D < 0.2 V 

L 

? 

V|o ^ -0.2 V 

L , 

L 

X 

H 

Z 

Inputs Open 

L 

H 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, 2 = high impedance (off) 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



BUS 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warrant/. Production processing does not 
necessarily incluue testing of all parameters. 
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TL3695 

DIFFERENTIAL BUS TRANSCEIVER 


and the receiver differential inputs are connected internally to form a differential input/output (I/O) bus port that 
is designed to offer minimum loading to the bus whenever the driver is disabled or Vcc = 0- This port features 
wide positive and negative common-mode voltage ranges making the device suitable for party line 
applications. 

The TL3695 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc. 

Voltage range at any bus terminal . 

Enable input voltage . 

Continuous total power dissipation . 

Operating free-air temperature range, Ta 
S torage temperature range . 


. 7V 

. -10Vto15V 

.. 5.5 V 

See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150'’C 


Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 


260°C 


NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25°C 

DERATING FACTOR 

Ta = 70°c 

POWER RATING 

ABOVE Ta = 25°C 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 
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TL3695 

DIFFERENTIAL BUS TRANSCEIVER 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

Voltage at any bus terminal (separately or common mode), V| or V|c 

12 

V 

-7 

High-level input voltage, Vm 

D, DE, and RE 

2 

V 

Low-level input voltage, Vn_ 

D, DE, and RE 

0.8 

V 

Differential input voltage, V|d (see Note 2) 

±12 

V 

High-level output current, Iqh 

Driver 

-60 

mA 

Receiver 

-400 

jiA 

Low-level output current, Iql 

Driver 

60 

mA 

Receiver 

8 

Operating free-air temperature, Ta 

o 

o 

°C 


NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 


DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free- 
air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN 

TYP^ 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -18 mA 


V 

Vo 

Output voltage 

io = o 

0 


6 

V 

Q 

O 

> 

Differential output voltage 

io = o 

1.5 


5 

V 



Rl = 100 fi. 

See Figure 1 

1/2VOD1 


1 VOD2 1 

Differential output voltage 

2 

V 



Rl = 54 n. 

See Figure 1 

1.5 

2.5 

5 

V 

VOD3 

Differential output voltage 

Vtest= -7Vto12V, 

See Figure 2 

1.5 


5 

V 

A 1 Vqd! 

Change in magnitude of 
differential output voltage§ 



±0.2 

V 

Voc 

Common-mode output voltage 

Rl = 54 n. 

See Figure 1 

3 

V 

A 1 Vqc I 

Change in magnitude of 
common-mode output voltage§ 



±0.2 

V 

lo 

Output current 

Output disabled, 

Vq = 12 V 

1 

mA 

See Note 3 

Vo = -7 V 

-0.8 

l|H 

High-level input current 

V| = 2.4 V 

20 

pA 

l|L 

Low-level Input current 

V| = 0.4 V 

-200 

pA 



Vo = -7V 

-250 


•os 

Short-circuit output current 

Vo = 0 

-150 

mA 

O 

II 

o 

o 

250 



> 

CM 

II 

250 


icc 

Supply current 

No load 

_ 

Outputs enabled 


23 

50 

mA 

Outputs disabled 


19 

35 


t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
^ All typical values are at Vcc = 5 V and T^ = 25°C. 

§ A I Vqd I 3f^cl A I Vqc I ^he changes in magnitude of Vqd Vqq respectively, that occur when the input is changed from a high level 
to a low level. 

NOTE 3; This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 
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DIFFERENTIAL BUS TRANSCEIVER 


driver switching characteristics over recommended ranges of suppiy voltage and operating free- 
air temperature 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

tDD 

Differential-output delay time 




8 

22 

ns 

Skew(ltDDH-tDDLl) 

Cli = Cl2 = 

100 pF, RL = 60a 

See Figure 3 

. J A 

ns 

tTD 

Differential output transition time 




8 

18 

ns 

tpZH 

Output enable time to high level 

Cl = 100 pF. 

Rl = 500 a, 

See Figure 4 

50 

ns 

tpZL 

Output enable time to low level 

llT 

Q. 

O 

o 

II 

_J 

O 

RL = .500 ft, 

See Figure 5 

50 

ns 

tPHZ 

Output disable time from high level 

Cl= 15 pF, 

Rl = 500 ft, 

See Figure 4 

8 

30 

ns 

tPLZ 

Output disable time from low level 

Cl = 15 pF, 

Rl = 500 a 

See Figure 5 

8 

30 

ns 


All typical values are at Vqq = 5 V, Ta = 25°C. 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

RS-485 

Vq 

Voa- Vob 

Voa> Vob 

IVODI1 

Vo 

Vo 

1 VOD21 

Vt(RL= 100 a) 

Vt (Rl = 54 a) 

1 V0D3 1 


Vt (Test Termination 
Measurement 2) 

Vtest 


Vtst 

^1 VOD 1 

l|Vt|-|V,|| 

l|Vt|-|V,|| 

voc 

1 Vqs I 

1 Vqs I 

^1 Voc 1 

1 Vqs ~ Vqs I 

< 

o 

(/) 

I 

Cft 

los 

1 Isa i> 1 Isb i 


'o 

1 Ixa l> 1 Ixb 1 

•ia> lib 
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RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

Vth 

Differential-input high-threshold voltage 

Vo = 2.7 V, 

'O = “0.4 mA 

0-2 

V 

Vtl 

Differential-input low-threshold voltage 

Vo = 0.5 V, 

lO = 8 mA 

-0.2t 

V 

Vhys 

Hysteresis§ 

voc = o 

70. 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

-1.5 

V 

VOH 

High-level output voltage 

V|Q = 200 mV or Inputs open 
'oh = “'^00 |JiA, See Figure 6 

2.4 

V 

VoL 

Low-level output voltage 

V|D = -200 mV. 

'OL = 16 mA 

0.5 

Y 

See Figure 6 

•OL = 8 mA 

0.45 


'oz 

High-impedance-state output current 

Vo = 0.4 V to 2.4 V 

±20 

\xA 

«l 

Line input current 

Other input = 0 V, 

> 

CM 

>- 

1 

mA 

See Note 4 

V| = -7V 

-0.8 

IlH 

High-level enable-input current 

V|H = 2.7 V 

20 

HA 

l|L 

Low-level enable-input current 

V||_ = 0.4 V 

-100 

IxA 

n 

Input resistance 


12 I 

kCl 

'os 

Short-circuit output current 

o 

II 

-15 


-85 

mA 

'cc 

Supply current 

No load 

Outputs enabled 


23 

50 

mA 

Outputs disabled 


19 

35 


NOTE 4; T nis applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

IPLH 

Propagation delay time, low-to-high-level output 

V|D == -1.5 Vto 1.5 V, 

Cl= 15 pF, 


14 

37 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 7 



14 

37 

ns 

tpZH 

Output enable time to high level 

Cl= 15 pF, 

See Figure 8 


7 

20 

ns 

tpZL 

Output enable time to low level 


7 

20 

ns 

tPHZ 

Output disable time from high level 

Cl= 15 pF, 

See Figure 8 


7 

16 

ns 

tpLZ 

Output disable time from low level 


8 

16 

ns 


All typical values are at Vcc = 5 V, = 25°C. 

^ The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vj+, and the negative-going input threshold voltage, V7_. 
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PARAMETER MEASUREMENT INFORMATION 





INPUT 


1 


tDDH— 

OUTPUT 50% 


3V 

|\—0 V 

I 

N-H—tDDL 
- J -*2.5 V 


JF \ 10% \ ^ _2,5 V 


TEST CIRCUIT 


tTD-^* ^ ^^tjD 

VOLTAGE WAVEFORMS 


NOTES; A. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, tp < 6 ns, 
tf < 6 ns, Zout = 50 Q. 

B. Cl includes probe and jig capacitance. 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

OUTPUT 



< 500 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr ^ 10 ns, 
tf < 10 ns, Zout = 50 n. 

B. Cl includes probe and jig capacitance. (See switching characteristics — test conditions) 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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PARAMETER MEASUREMENT INFORMATION 


5 V 



INPUT /l.5V \l.5V 


-3 V 


tpzL— 


V 


-H-tpLz 
I ^—^5 V 


.5 V 



"3^- VoL 


TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tp < 10 ns, 
tf < 10 ns, Zout = 50 fi, 

B. Cl includes probe and jig capacitance. (See switching characteristics — test conditions) 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 




1 kO 


1N916 
OR 

■ EQUIVALENT 



VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 10 ns, 
tf ^ 10 ns, Zouf = 50 Q. 

B. Cl includes probe and jig capacitance. 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 
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PARAMETER MEASUREMENT INFORMATION 




3 V 



51 to 1.5 V 

52 open 

53 closed 


OUTPUT 


tpzH-H N- 


I 


-Vqh 

1.5 V 

-0 V 




51 to -1.5 V 

52 closed 

53 open 


tPZL-~^^ 


OUTPUT 


-*4.5 V 


V 

VoL 



VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ < 10 ns, 
tf < 10 ns, Zout = 50 0. 

B. Cl includes probe and jig capacitance. 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 


Texas 

Instruments 


2-874 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 








TL3695 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE 


DRIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

DRIVER HIGH-LEVEL OUTPUT CURRENT 



0 -20 -40 -60 -80 -100 -120 

IOH~Rl9h-Level Output Current —mA 


VS 

DRIVER LOW-LEVEL OUTPUT CURRENT 



FIGURE 9 FIGURE 10 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 


vs 



0 y 1 1 I _ \ _I_ I _ ^ _ I _ \ _ I 

0 10 20 30 40 50 60 70 80 90 100 
Iq — Output Current—mA 


FIGURE 11 
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TYPICAL CHARACTERISTICS 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 


> 

I 

a> 

O) 


o 

> 


a 

3 

o 


J= 

o> 

Z 

I 

z 

o 

> 


vs 


HIGH-LEVEL OUTPUT CURRENT 



0 -10 -20 -30 -40 -50 

•OH“Hi 9 ^>-Level Output Current—mA 


FIGURE 12 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 



0 5 10 15 20 25 30 

IOL~Low Level Output Current—mA 


FIGURE 14 


RECEIVER HIGH-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


-1-1 

Vcc * 5 V 
" V|D « 200 mV 
Iqh “ - 440 u 

— 





> 

L 








_-J 


































1 




























o 

> 



o 

> 


-40 -20 0 20 40 60 80 100 120 

Ta —Free-Air Temperature — °C 

FIGURE 13 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

0.6 


> 

I 0.5 
0) 

D) 

(S 

> 0.4 

3 

a 

O 0.3 


% 0.2 

o 

-J 

I 

OO.I 
> 

0 

-40 -20 0 20 40 60 80 100 120 

Ta —Free-Air Temperature — °C 

FIGURE 15 


Vcc “ 5 V 

V|D = - 200 mV 

- a mA _ 





'UL 






. 
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Vq —Output Voltage 


TL3695 

DIFFERENTIAL BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 
V|D = 0.2 V 

-Load = 8 kU to ground- 

Ta = 25°C 

—-IVcc » 5.25 V- 


.Vcc = 4.75 V- 


-Vcc = 5 V 



0 0.5 1 1.5 2 2.5 

V| —Enable Voltage —V 

FIGURE 16 


RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 


Vcc = 4.75 V 



— 

V|D = 
Load 

■ Ta = 

-0.2 V 

= 1 kU to Vcc 
25°C ^ 


Vcc = 




0 0.5 1 1.5 2 2.5 3 

V| —Enable Voltage —V 

FIGURE 17 
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TL16C450 

ASYNCHRONOUS COMMUNICATIONS ELEMENT 


• Programmable Baud Rate Generator Allows 
Division of Any input Reference Clock by 1 
to ( 2 'I 6 - 1 ) and Generates an Internal 16 X 
Clock 

• Full Double Buffering Eliminates the Need 
for Precise Synchronization 

• Adds or Deletes Standard Asynchronous 
Communication Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 

• Independent Receiver Clock Input 

• Independently Controlled Transmit, 
Receive, Line Status, and Data Set 
interrupts 

• Fully Programmable Serial Interface 
Characteristics: 

- 5-, 6 -, 7-, or 8 -Bit Characters 

- Even-, Odd-, or No-Parlty Bit 
Generation and Detection 

- 1-, 1 1 / 2 -, or 2-Stop Bit Generation 

" Baud Generation (DC to 256 Kilobits 
per Second) 

• False Start Bit Detection 

• Complete Status Reporting Capabilities 

• Three-State TTL Drive Capabilities for 
Bidirectional Data Bus and Control Bus 

• Line Break Generation and Detection 

• Internal Diagnostic Capabilities: 

- Loopback Controls for 
Communications Link Fault Isolation 

- Break, Parity, Overrun, Framing Error 
Simulation 

• Full Prioritized interrupt System Controls 

• Mod em Cont rol Fu nctions (CTS, RTS, DSR, 
DTR, Rl, and DCD) 

• Easily Interfaces to Most Popular 
Microprocessors 

• Faster Plug-In Replacement for National 
Semiconductor NS16C450 


D3096. MARCH 1988-REVISED APRIL 1989 


N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

RCLK 

SIN 

SOUT 

CSO 

CS1 

CS2 

BAUDOUT 

XTAL1 

XTAL2 

DOSTR 

DOSTR 

vss 



Vcc 

Rl 

DCT 

MR 

QUI T 

DTR 

RTS 

OUT 2 

INTRPT 

NC 

AO 

A1 

A2 

ADS 

CSOUT 

DDIS 

DISTR 

DiSTR 


FN PACKAGE 
(TOP VIEW) 


O Q CC c/3 

CO CM T- o O 0,_ O (/) h- 

QQQQQZ:>|crQQO 



description NC-No internal connection 

The TL16C450 is a CMOS version of an Asynchronous Communications Element (ACE). It typically functions 
in a microcomputer system as a serial input/output interface. 

The TL16C450 performs serial-to-parallel conversion on data received from a peripheral device or modem 
and parallel-to-serial conversion on data received from its CPU. The CPU can read and report on the status of 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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the ACE at any point in the ACE’s operation. Reported status information includes: the type of transfer 
operation in progress, the status of the operation, and any error conditions encountered. 

The TL16C450 ACE includes a programmable, on-board, baud rate generator. This generator is capable of 
dividing a reference clock input by divisors from 1 to (216 - 1 ) and producing a 16 X clock for driving the 
internal transmitter logic. Provisions are also included to use this 16 X clock to drive the receiver logic. Also 
included in the ACE is a complete modem control capability and a processor interrupt system that may be 
software tailored to the user’s requirements to minimize the computing required to handle the 
communications link. 

block diagram 


INTERNAL 



Pin numbers shown are for the N package. 
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PIN 

NAME NO.t 

I/O 

DESCRIPTION 

AO 28 [31] 

A1 27 [30] 

A2 26 [29] 

1 

Register Select. Three inputs used during read and write operations to select the ACE register to read 
from or write to. Refer to Table 1 for register addresses, also refer to the Address Strobe (ADS) signal 
description. 

WS 25 [28] 

1 

Address Strobe. When ADS is active (low), the Register Select signals (AO, A1, and A2) and Chip Select 
signals (CSO, CS1, CS2) drive the internal select logic directly: when high, the Register Select and Chip 
Select signals are held in the state they were in when the low-to-high transition of ADS occurred. 

BAUDOUT 15 [17] 

0 

Baud Out. 16 X clock signal for the transmitter section of the ACE. The clock rate is established by the 
reference oscillator frequency divided by a divisor specified by the Baud Generator Divisor Latches. 
BAUDOUT may also be used for the receiver section by tying this output to the RCLK input. 

CSO 12 [14] 

CS1 13 [15] 

CS2 14 [16] 

1 

Chip Select. When active (high and low, respectively), these three inputs select the ACE. Refer to the 
ADS (Address Strobe) signal description. 

CSOUT 24 [27] 

0 

Chip Select Out. When CSOUT is high, it indicates that the ACE has been selected by the Chip Select 
inputs (CSO, CS1, and CS2). CSOUT is low when the chip is deselected. 

^ 36 [40] 

1 

Clear To Send. CTS is a modem status signal whose condition can be checked by reading bit 4 (CTS) 
of the Modem Status Register. Bit 0 (DCTS)'of the Modem Status Register indicates that this signal has 
changed state since the last read from the Modem Status Register. If the Modem Status Interrupt is 
enabled when CTS changes state, an interrupt is generated. 

DO 1 [2] 

D1 2 [3] 

D2 3 [4] 

D3 4 [5] 

D4 5 [6] 

D5 6 [7] 

D6 7 [8] 

D7 8 [9] 

I/O 

Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status information 
between the ACE and the CPU. 

38 [42] 

1 

Data Carrier Detect. DCD is a modem status signal whose condition can be checked by reading bit 7 
(DCD) of the Modem Status Register. Bit 3 (DDCD) of the Modem Status Register indicates that this 
signal has changed state since the last read from the Modem Status Register. If the Modem Status 
Interrupt is enabled when the DCD changes state, an interrupt is generated. 

DDIS 23 [26] 

0 

Driver Disable. This output is active (high) when the CPU is not reading data. When active, this output 
can be used to disable an external transceiver. 

DISTR 22 [25] 

DISTR 21 [24] 

1 

Data Input Strobes. When either input is active (high or low, respectively) while the ACE is selected, the 
CPU is allowed to read status information or data from a selected ACE register. Only one of these inputs 
is required for the transfer of data during a read operation; the other input should be tied in its inactive 
state (i.e., DISTR tied low or DISTR tied high). 

DOSTR 19 [21] 

DOSTR 18 [20] 

1 

Data Output Strobes. When either input is active (high or low, respectively), while the ACE is selected, 
the CPU is allowed to write control words or data into a selected ACE register. Only one of these inputs is 
required to transfer data during a write operation; the other input should be tied in its inactive state (i.e., 
DOSTR tied low or DOSTR tied high). 

DSR 37 [41] 

1 

Data Set Ready. DSR is a modem status signal whose condition can be checked by reading bit 5 (DSR) 
of the Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this signal has 
changed state since the last read from the Modem Status Register. If the modem status interrupt is 
enabled when the DSR changes state, an interrupt is generated. 

DTR 33 [37] 

1 

0 

Data Terminal Ready. When active (low), DTR informs a modem or data set that the ACE is ready to 
establish communication. DTR is placed in the active state by setting the DTR bit of the Modem Control 
Register to a high level. DTR is placed in the inactive state either as a result of a Master Reset or during 
loop mode operation or resetting bit 0 (DTR) of the Modem Control Register. 

INTRPT 30 [33] 

0 

interrupt. When active (high), INTRPT informs the CPU that the ACE has an interrupt to be serviced. 
Four conditions that cause an interrupt to be issued are; a receiver error, received data is available, the 
transmitter holding register is empty, and an enabled modem status interrupt. The INTRPT output is 
reset (inactivated) either when the interrupt is serviced or as a result of a Master Reset. 


t Pin numbers shown in brackets are for the FN package. 
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NAME 

PIN 

NO.+ 

I/O 

DESCRIPTION 

MR 

35 [39] 

1 

Master Reset, When active (high), MR clears most ACE registers and sets the state of various output 
signals. Refer to Table 2, ACE Reset Functions. 

OUTT 
OUT 2 

34 [38] 
31 [35] 

0 

Outputs 1 and 2. User-designated output pins that are set to their active states by setting their 
respective Modem Control Register bits (OUT 1 and OUT 2) high. OUT 1 and OUT 2 are set to their 
inactive (high) states as a result of Master Reset or during loop mode operations or by resetting bit 2 
(OUT 1) or bit 3 (OUT 2) of the MCR. 

RCLK 

9 [10] 

1 

Receiver Clock. The 16 X baud rate clock for the receiver section of the ACE. 

W\ 

39 [43] 

1 

Ring Indicator. W is a modem status signal whose condition can be checked by reading bit 6 (Rl) of the 
Modem Status Register, Bit 2 (TERI) of the Modem Status Register indicates that the M input has 
transitioned from a low to a high state since the last read from the Modem Status Register. If the Modem 
Status Interrupt is enabled when this transition occurs, an interrupt is generated. 

WfS 

32 [36] 

0 

Request to Send. When active, informs the modem or data set that the ACE is ready to transmit data. 
RTS is set to its active state by setting the RTS Modem Control Register bit and is set to its inactive (high) 
state either as a result of a Master Reset or during loop mode operations or by resetting bit 1 (RTS) of the 
MCR. 

SIN 

10 [11] 

1 

Serial Input. Serial data input from a connected communications device. 

SOUT 

11 [13] 

0 

Serial Output. Composite serial data output to a connected communication device. SOUT is set to the 
Marking (logic 1) state as a result of Master Reset. 

Vcc 

40 [44] 


5-V Supply Voltage 

Vss 

20 [22] 


Supply Common 

XTAL1 

XTAL2 

16 [18] 
17 [19] 

I/O 

External Clock. Connects the ACE to the main timing reference (clock or crystal). 


t Pin numbers shown in brackets are for the FN package. 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . -0.5 V to 7 V 

Input voltage range at any input, V|. -0.5 V to 7 V 

Output voltage range, Vq .. -0.5 V to 7 V 

Continuous total dissipation at (or below) 70°C free-air temperature: 

FN package. 1100 mW 

N package . 800 mW 

Operating free-air temperature range .. 0°C to 70°C 

Storage temperature range. -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260°C 

NOTE 1: All voltage values are with respect to Vss- 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 

5.25 

V 

High-level input voltage, V|h 

2 

Vcc 

V 

Low-level input voltage, V||_ 

-0.5 

0.8 

V 

Operating free-air temperature, Ta 

0 

70 

°c 
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electrical characteristics over recommended ranges of suppiy voitage and operating free>air 
temperature (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

High-level output voltage 

< 

E 

T 

X 

p 

2.4 

V 

Vql^ Low-level output voltage 

•OL =1-6 mA 

0.4 

V 

i|kg Input leakage current 

Vcc = 5.25 V. Vss = 0. 

V| = 0 to 5.25 V, 

All other pins floating 

... 

pA 

Iqz High-impedance output current 

Vcc = 5.25 V. Vss = 0. 

Vo = 0 V to 5.25 V. 
chip selected, write mode 
or, chip deselected 

±20 

pA 

IqC Supply current 

Vcc = 5.25 V. Ta = 25-’C, 

SIN, DSR, DCD, CTS. and M at 2 V, 

All other inputs at 0.8 V, 

XTAL1 at 4 MHz, 

No load on outputs. 

Baud rate = 50 kilobits per second 

10 

mA 

CxTALt Clock input capacitance 

Vcc = 0. Vss = 0, 

f = 1 MHz, Ta = 25°C. 

All other pins grounded 

15 20 

PF 

CxTAL2 Clock output capacitance 

o 

CO 

o 

CVJ 

PF 

C) Input capacitance 

6 10 

pF 

Co Output capacitance 

10 20 

pF 


t All typical values are at Vqq = 5 V, Ta = 25°C. 
t These parameters apply for all outputs except XTAI_2. 


system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 


1 PARAMETER 

FIGURE 

MIN MAX 

UNIT 

kn 

Cycle time, read (tw 7 + tds + t^g) 


175 

ns 

tcW 

Cycle time, write (twg + t^s + tde) 


175 

ns 

1w5 

Pulse duration, address strobe low 

2,3 

15 

ns 

We 

Pulse duration, write strobe 

2 

80 

ns 

W? 

Pulse duration, read strobe 

3 

80 

ns 

twMR 

Pulse duration, master reset 


1000 

ns 

tsul 

Setup time, address 

2,3 

15 

ns 

ku2 

Setup time, chip select 

2,3 

15 

ns 

tsu3 

Setup time, data 

2 

15 

ns 

thi 

Hold time, address 

2,3 

0 

ns 

th2 

Hold time, chip select 

2,3 

0 

ns 

th3 

Hold time, write to chip select 

2 

20 

ns 

th4 

Hold time, write to address 

2 

20 

ns 

k5 

Hold time, data 

2 

15 

ns 

the 

Hold time, read to chip select 

3 

20 

ns 

th7 

Hold time, read to address 

3 

20 

ns 

td4S 

Delay time, select to write 

2 

15 

ns 

td5^ 

Delay time, address to write 

2 

15 

ns 

tde 

Delay time, write cycle 

2 

80 

ns 

td7^ 

Delay time, chip select to read 

3 

15 

ns 

tds® 

Delay time, address to read 

3 

15 

ns 

td9 

Delay time, read cycle 

3 

80 

ns 


§ Only applies when ADS is low. 
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system switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

twi 

Pulse duration, clock high 

1 

f = 9 MHz maximum 

50 

ns 

V2 

Pulse duration, clock low 

1 

f = 9 MHz maximum 

50 

ns 

td3 

Delay time, select to CS output 

2,3 

U- 

Q. 

o 

o 

II 

o 

70 

ns 

td10 

Delay time, read to data 

3 

V 

o 

o 

II 

-J 

O 

60 

ns 

^d11 

Delay time, read to floating data 

3 

Cl= 100 pF 


60 

ns 

*dis(R) 

Read to driver disable | 

3 

u. 

Q. 

O 

O 

II 

_l 

O 

60 

ns 


baud generator switching requirements over recommended ranges of suppiy voitage and 
operating free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tvv 3 Pulse duration, BAUDOUT low 

1 

f = 6.25 MHz, CLK -i- 1, 

Cl= 100 pF 

80 

ns 

tw 4 Pulse duration, BAUDOUT high 

1 

f= 6.25 MHz, CLK-5-1 , 
Cl=100pF 

80 

ns 

t(j-| Delay time, BAUDOUT low to high 

1 

Cl = 100 pF 

125 

ns 

t<j 2 Delay time, BAUDOUT high to low 

1 

Cl = 100 pF 

125 

ns 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 2 Delay time, RCLK to sample 

4 


100 

ns 

tdi 3 Delay time, stop to set interrupt 

4 


1 1 

RCLK 

cycles 

tcii 4 Delay time, read RBR/LSR to reset interrupt 

4 

CL=100pF 

140 

ns 


transmitter switching characteristics over recommended ranges of suppiy voitage and operating 
free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 5 Delay time, initial write THR to transmit start 

5 

. 


8 24 

baudout 

cycles 

tdl 6 Delay time, stop to interrupt 

5 


8 8 

baudout 

cycles 

tdi 7 Delay time, write THR to reset interrupt 

5 

CL=100pF 

140 

ns 

tdi 8 Delay time, initial write to interrupt (THRE) 

5 


16 32 

baudout 

cycles 

tdi 9 Delay time, read HR to reset interrupt (THRE) 

5 

u. 

Q. 

O 

O 

II 

O 

140 

ns 


modem control switching characteristics over recommended ranges of suppiy voltage and 
operating free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

td20 Delay time, write MCR to output 

6 

Cl= 100 pF 

100 

ns 

td2i Delay time, modem input to set interrupt 

6 

Cl= 100 pF 

170 

ns 

td22 Delay time, read MSR to reset interrupt 

6 

Cl= 100 pF 

140 

ns 
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PARAMETER MEASUREMENT INFORMATION 



BAUDOUT 

( 1 / 1 ) 


BAUDOUT 

(1/2) 


BAUDOUT 

(1/3) 


BAUDOUT 

(1/N) 

(N > 3) 


_ ns 

<di—*1 i<- I 

Lnini^_n_ 


1d1- 


"1d2 


n. 




“L 




“L 


2XTAL1 

"cycles* ^ 




(N-2) XTAL1 
CYCLES 


FIGURE 1. BAUD GENERATOR TIMING 
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PARAMETER MEASUREMENT INFORMATION 


CSO, CS1,CS2 


'thi 

VALID t 


VALID VALIDt ^ 


H ' *d3 


I —td4^” 



D0-D7 

t Applicable only when ADS is tied low. 


*su3 *h5 
> I 

.... .I.- ^ VALID DATr^^ 

FIGURE 2. WRITE CYCLE TIMING 
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PARAMETER MEASUREMENT INFORMATION 


—^w5—► 

I I 



t Applicable only when ADS is tied low. 

FIGURE 3. READ CYCLE TIMING 
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PARAMETER MEASUREMENT INFORMATION 


RCLK 


SAMPLE 

CLOCK 



■\ 


START 


DATA BITS 5-8 


" X / 



SAMPLE 

CLOCK 


INTRPT 

(RDR/LSI) 


-^d13 




td14-~4-»! 


DISTR, DISTR 
{RD RBR/LSR) 


FIGURE 4. RECEIVER TIMING 



DISTR (RD HR) 



FIGURE 5. TRANSMITTER TIMING 
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PARAMETER MEASUREMENT INFORMATION 


DOSTR (WR MCR) 


RTS, DTR, 
OUT 1, OUT 2 
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TYPICAL APPLICATION DATA 



FIGURE 7. BASIC TL16C450 CONFIGURATION 



FIGURE 8. TYPICAL INTERFACE FOR A HIGH-CAPACITY DATA BUS 
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TYPICAL APPLICATION DATA 


TL16C450 ALTERNATE 



FIGURE 9. TYPICAL TL16C450 CONNECTION TO A CPU 
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PRINCIPLES OF OPERATION 


TABLE 1. REGISTER SELECTION 


DLABt 

A2 

A1 

AO 

REGISTER 

0 

L 

L 

L 

Receiver buffer (read), transmitter holding register (write) 

0 

L 

L 

H 

Interrupt enable 

X 

L 

H 

L 

Interrupt identification (read only) 

X 

L 

H 

H 

Line control 

X 

H 

L 

L 

Modem control 

X 

H 

L 

H 

Line status 

X 

H 

H 

L 

Modem status 

X 

H 

H 

H 

Scratch 

1 

L 

L 

L 

Divisor latch (LSB) 

1 

L 

L 

H 

Divisor Latch (MSB) 


t The Divisor Latch Access Bit (DLAB) is the most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3), 


TABLE 2. ACE RESET FUNCTIONS 


REGISTER/SIGNAL 

RESET 

CONTROL 

RESET STATE 

Interrupt Enable Register 

Master Reset 

All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register 

Master Reset 

Bit 0 is high, bits 1 and 2 are low, and bits 3-7 are 
permanently low 

Line Control Register 

Master Reset 

All bits low 

Modem Control Register 

Master Reset 

All bits low 

Line Status Register 

Master Reset 

Bits 5 and 6 are high, all other bits are low 

Modem Status Register 

Master Reset 

Bits 0-3 are low, bits 4-7 are input signals 

SOUT 

Master Reset 

High 

INTRPT (Receiver Error Flag) 

Read LSR/MR 

Low 

INTRPT (Received Data Available) 

Read RBR/MR 

Low 

INTRPT (Transmitter Holding Register Empty) 

Read IIRAVrite 
THR/MR 

Low 

INTRPT (Modem Status Changes) 

ReadMSR/MR 

Low 

0 DT2 

Master Reset 

High 

rTs 

Master Reset 

High 

dTr 

Master Reset 

High 

OOTT 

Master Reset 

High 

Scratch Register 

Master Reset 

No effect 

Divisor Latch (LSB and MSB) Registers 

Master Reset 

No effect 

Receiver Buffer Register 

Master Reset 

No effect 

Transmitter Holding Register 

Master Reset 

No effect 
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PRINCIPLES OF OPERATION 


accessible registers 

The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 


Bit 

No. 

REGISTER ADDRESS | 

0DLAB = 0 

0DLAB = 0 

1 DLAB = 0 

2 

3 

4 

5 

6 

7 

0DLAB = 1 

1 DLAB = 1 

Receiver 

Buffer 

Register 

(Read 

Only) 

Transmitter 

Holding 

Register 

(Write 

Only) 

Interrupt 

Enable 

Register 

Interrupt 

Ident. 

Register 

(Read 

Only) 

Line 

Control 

Register 

. 

MODEM 

Control 

Register 

Line 

Status 

Register 

MODEM 

Status 

Register 

Scratch 

Register 

Divisor 

Latch 

(LSB) 

Latch 

(MSB) 


RBR 

THR 

lER 

HR 

LCR 

MCR 

LSR 

MSR 

SCR 

DLL 

DLM 

0 

Data Bit 0* 

Data Bit 0 

. 

Enable 

Received 

Data 

Available 

Interrupt 

(ERBFI) 

”0" if 
Interrupt 
Pending 

Word 

Length 

Select 

BitO 

(WLSO) 

Data 

Terminal 

Ready 

(DTR) 

Data 

Ready 

(DR) 

Delta 
Clear 
to Send 
(DCTS) 

BitO 

BitO 

Bits 

1 

Data Bit 1 

Data Bit 1 

. 

Enable 

Transmitter 

Holding 

Register 

Empty 

Interrupt 

(ETBEI) 

Interrupt 

ID 

Bit (0) 

Word 

Length 

Select 

Bit1 

(WLS1) 

Request 
to Send 
(RTS) 

Overrun 

Error 

(OE) 

Delta 

Data 

Set 

Ready 

(DDSR) 

Bit1 

Bit 1 

Bit 9 

2 

Data Bit 2 

Data Bit 2 

Enable 
Receiver 
Line Status 
Interrupt 
(ELSI) 

Interrupt 

ID 

Bit (1) 

Number of 
Stop Bits 
(STB) 

Outi 

Parity 

Error 

(PE) 

Trailing 
Edge Ring 
Indicator 
(TERI) 

Bit 2 

Bit 2 

Bit 10 

3 

Data Bit 3 

i 

Data Bit 3 

Enable 

MODEM 

Status 

Interrupt 

(EDSSI) 

0 

Parity 

Enable 

(PEN) 

1 

Out 2 

Framing 

Error 

(PE) 

Delta 

Data 

Carrier 

Detect 

(DDCD) 

Bits 

Bits 

Bit 11 

Data 
Bit 4 

Data Bit 4 

0 

j 

0 

Even 

Parity 

Select 

(EPS) 

Loop 

Break 
Interrupt 
(Bl) 1 

1 

Clear 

to 

Send 

(CTS) 

Bit 4 

Bit 4 

Bit 12 


5 

Data Bit 5 

Data Bit 5 ' 

0 

0 

Stick 

Parity 

1 

0 

Transmitter 

Holding 

Register 

(THRE) 

Cata 

Set 

Ready 

(DSR) 

Bits 

Bits 

Bit 13 

6 

Data Bit 6 

Data Bit 6 i 

0 I 

I 

0 

Set 

Break 

0 

Transmitter 

Empty 

(TEMT) 

Ring 

Indicator 

(Rl) 

Bite 

Bite 

Bit 14 

7 

Data Bit 7 

Data Bit 7 

0 

0 

Divisor 

Latch 

Access 

Bit 

(DIAB) 

0 

0 

Data 

Carrier 

Detect 

(DCD) 

Bit? 

Bit? 

Bit 1S 


* Bit 0 is the least significant bit. It is the first bit serially transmitted or received. 
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receiver buffer register (RBR) 

The ACE’s receiver section consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X Receiver Clock (RCLK). Receiver section controi is a function of the ACE’s Line Control 
Register. 

The ACE’s Receiver Shift Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts the data to a parallel form and loads it into the Receiver Buffer Register. When a 
character is placed in the Receiver Buffer Register and the Received Data Available interrupt Is enabled, an 
interrupt is generated. This interrupt is cleared when the data is read out of the Receiver Buffer Register. 

transmitter holding register (THR) 

The ACE’s transmitter section consi sts of a Tra nsmitter Holding Register and a Transmitter Shift Register. 
Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE’s Line Control Register. 

The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register is 
idle, moves it into the Transmitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output (SOUT). If the Transmitter Holding Register is empty and the Transmitter Holding 
Register Empty (THRE) interrupt is enabled, an interrupt is generated. This interrupt Is cleared when a 
character is loaded Into the register. 

interrupt enable register (lER) 

The Interrupt Enable Register enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an Interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized in 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty Interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 In the Interrupt Enable Register are not used and are always set to logic 0. 
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interrupt identification register (HR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 - Receiver line status (highest priority) 

Priority 2 - Receiver data ready 

Priority 3 - Transmitter holding register empty 

Priority 4 - Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register Indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. 

Bit 0. This bit can be used either in a hardwire-priorltized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to Identify the highest priority interrupt pending, as Indicated in Table 4. 
Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic 0. 


TABLE 4. INTERRUPT CONTROL FUNCTIONS 


INTERRUPT 

IDENTIFICATION 

REGISTER 

PRIORITY 

LEVEL 

— 

INTERRUPT TYPE 

INTERRUPT SOURCE 

INTERRUPT RESET 
METHOD 

BIT 2 

BIT1 

BITO 

0 

0 

1 

None 

None 

None 

- 

1 

1 

0 

1 

Receiver line status 

Overrun error, parity error, 
framing error or break 
interrupt 

Reading the Line Status 
register 

1 

0 

0 

2 

Received data available 

Receiver data available 

Reading the Receiver buffer 
Buffer register 

0 

I 

0 

3 

Transmitter Holding register 
empty 

Transmitter Holding register 
empty 

Reading the Interrupt 
Identification register (if 
source of interrupt) or writing 
into the 

Transmitter Holding register 

0 

0 

0 

4 

Modem status 

_ 

Clear to Send, Data Set 

Ready, Ring Indicator, or Data 
Carrier Detect 

Reading the Modem Status 
register 
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line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized in Table 3 and are described below. 

Bits 0 and 1, These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bit 1 Bit 0 

Word Length 

0 0 i 

5 Bits 

0 1 

6 Bits 

1 0 

7 Bits 

1 1 

8 Bits 


Bit 2 . This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 is a logic 1, the number of Stop bits generated is 
dependent on the word length selected with bits 0 and 1. The Receiver checks the first Stop bit only, 
regardless of the number of Stop bits selected. The number of Stop bits generated, In relation to word length 
and bit 2, is shown in the following. 


Bit 2 

Word Length Selected 
by Bits 1 and 2 

Number of Stop 

Bits Generated 

0 

Any word length 

1 

1 

5 bits 

1 1/2 

1 

6 bits 

2 

1 

7 bits 

2 

1 

8 bits 

2 


Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic Is in the data and parity bits) and a logic 0 In bit 4 produces Odd Parity (an odd 
number of logic 1s). 

Bit 5. This is the Stick parity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and 
checked as a logic 0. When bits 3 and 5 are logic Is and bit 4 is a logic 0, the Parity bit is transmitted and 
checked as a logic 1. 

Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic, it only effects the serial 
output. 

Bit 7. This bit Is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTR) controls the Data Terminal Ready (DTR) o utput . Setting this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, DTR goes high. 

Bit 1 . Bit 1 (RTS) controls the Request to Send (RTS) output In a manner identical to Bit O’s control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) controls the Outp ut 1 (OUT 1) signal, a user designated output signal, in a manner 
identical to Bit O’s control over the DTR output. 

Bit 3. Bit 3 (OUT 2) controls the Outp ut 2 (OUT 2) signal, a user designated output signal, in a manner 
identical to Bit O’s control over the DTR output. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output (SOUT) is set high. 

2. The receiver Serial Input (SIN) is disconnected. 

3. The output of the Transmitter S hift register i s loop ed back into the Receiver Shift register input. 

4. The four modem control inputs ( CTS, DSR, PCD, a nd Rl ) are di sconnected. 

5. The four modem control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 
modem control inputs. 

6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt’s sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are set to logic 0. 

line status register (LSR)t 

The Line Status Register provides information to the CPU concerning the status of data transfers. The 
contents of this register are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and is reset 
to logic 0 by reading the Receiver Buffer Register. 

Bit 1+. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE Indicator is reset every time the CPU reads the contents of the Line Status register. 

Bit 2^. Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 

Bit 3t. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 

t The Line Status register is intended for read operations only; writing to this register is not recommended outside of a factory testing 
environment. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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Bit 4t. Bit 4 is the Break Interrupt (B!) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A “full-word transmission time” 
is defined as the total time of the Start, Data, Parity, and Stop bits. The Bl bit is reset every time the CPU reads 
the contents of the Line Status register. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to a logic 1 condition 
when the Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. 

Bit 7. This bit is always reset to logic 0. 


+ Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate bit is set to logic 1. 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed state 
since the last time it was read by the CPU. When this bit Is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the W input to the chip 
has changed from a low to a high state. When this bit Is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt is generated. 

Bit 3. Bit 3 is the Delta Data Carrier Detect (DDCD) Indicator. This bit indicates that the TCD input to the chip 
has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status 
Interrrupt is enabled, a Modem Status Interrupt Is generated. 

Bit 4. Bit 4 is the complement of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the complement of the Data Set Ready (DSR) Input. If Bit 4 (loop) of the Modem Control register 
is set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the complement of the Ring Indicator (Rl) Input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the complement of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer’s use as a “scratchpad,” in the 
sense that it will temporarily hold the programmer’s data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable Baud Generator that takes a clock input in the range between DC and 9 
MHz and divides it by a divisor in the range between 1 and 2"*6-1. The output frequency of the Baud 
Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = XTAL1 frequency input (desired baud rate X 16) 

Two 8-bit registers, called Divisor Latches, are used to store the divisor in a 16-bit binary format. These Divisor 
Latches must be loaded during initialization of the ACE in order to ensure desired operation of the Baud 
Generator. When either of the Divisor Latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. 

Tables 5 and 6, which follow, illustrate the use of the Baud Generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilobits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

Refer to Figure 10 for examples of typical clock circuits. 
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TABLE 5. BAUD RATES USING A 1.8432-MHz CRYSTAL 


DESIRED 

BAUD RATE 

DIVISOR USED 

TO GENERATE 

16 X CLOCK 

PERCENT ERROR 

DIFFERENCE BETWEEN 

DESIRED AND ACTUAL 

50 

2304 


75 

1536 


110 

1047 

0.026 

134.5 

857 

0.058 

150 

768 


300 

384 


600 

192 


1200 

96 


1800 

64 


2000 

58 

0.69 

2400 

48 


3600 

32 


4800 

24 


7200 

'6 


9600 

12 


19200 

6 


_____ 

3 


56000 

2 

2.86 


TABLE 6. BAUD RATES USING A 3.072-MH2 CRYSTAL 


DESIRED 

BAUD RATE 

DIVISOR USED 

TO GENERATE 

16 X CLOCK 

PERCENT ERROR 

DIFFERENCE BETWEEN 

DESIRED AND ACTUAL 

50 

3840 


75 

2560 


110 

1745 

0.026 

134.5 

1428 

0.034 

150 

1280 


300 

640 


600 

320 


1200 

160 


1800 

107 

0.312 

2000 

96 


2400 

80 


3600 

53 

0.628 

4800 I 

40 


7200 

27 1 

1.23 

9600 

20 


19200 

10 


38400 

5 
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EXTERNAL 

CLOCK 


OPTIONAL 

CLOCK 

OUTPUT 




TYPICAL CRYSTAL OSCILLATOR NETWORK 


CRYSTAL 

Rp 

RX2 

C1 

C2 

3.1 MHz 

1 MO 

1.5 kn 

10-30 pF 

40-60 pF 

1.8 MHz 

1 Mn 

1.5 ka 

10-30 pF 

40-60 pF 


FIGURE 10. TYPICAL CLOCK CIRCUITS 
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Integrates Most Communications Card 
Functions From the IBM PC/AT or 
Compatibles with Single-/ or Dual-Channel 
Serial Ports 

• TL16C451 Consists of One TL16C450 Plus 
Centronix Printer Interface 

• TL16C452 Consists of Two TL16C450S Plus 
Centronix Printer Interface 

• Fully Programmable Serial Interface 
Characteristics: 

- 5-, 6-, 7-, or 8-Bit Characters 

~ Even-, Odd-, or No-Parity Bit 
Generation and Detection 
-- 1-, 1 1/2-, or 2 Stop-Bit Generation 

— Programmable Baud Rate 

(DC to 256 Kilobits per Second) 

• Fully Double Buffered for Reliable 
Asynchronous Operation 

description 

The TL16C451 and TL16C452 provide single- 
and dual-channel (respectively) serial interfaces 
along with a single Centronix parallel-port 
interface. The serial interfaces provide a serial-to- 
parallel conversion for data received from a 
peripheral device or modem and a parallel-to- 
serial conversion for data transmitted by a 
computer CPU. The parallel interface provides a 
bidirectional parallel data port that fully conforms 
to the requirements for a Centronix-type printer. 
A computer CPU can read the status of the 
asynchronous-communications-eiement (ACE) 
interfaces at any point in the operation. The 
status includes the stat^of the modem signals 
(CTS, DSR, RLSD, and Rl) and any changes to 
these signals that have occurred since the last 
time they were read, the state of the transmitter 
and receiver including errors detected on 
received data, and printer status. The TL16C451 
and TL 16C4 52 prov ide control for modem 
signals (RTS and DTR), interrupt enables, baud- 
rate programming, and parallel-port control 
signals. 


D3284, MAY 1989-REVISED JANUARY 1990 


TL16C451 . . . FN PACKAGE 
(TOP VIEW) 



NC —No internal connection 


NC 

INT2 

SUN 

INIT 

AFP 

STB 

GND 

PDO 

PD1 

PD2 

PD3 

PD4 

PD 5 

PD6 

PD7 

INTO 

8D0 



INTI 

INT2 

SUN 

INIT 

AFP 

STB 

GND 

PDO 

PD1 

PD2 

PD3 

PD4 

PD 5 

PD6 

PD7 

INTO 

BDO 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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functional block diagrams 


TL16C451 


CTSO 

DSR O 

RLS^O 

RIO 

^0 

CSO 

DB0DB7 


A 0-A2 

l ow 
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RESET 

CLK 


ERROR 

SLOT 

BUSY 

PE 

ACK 

LPTOE 

CS2 
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PIN 

NAMEt NO. 

I/O 

DESCRIPTION 

AO 35 

A1 34 

A2 33 

1 

Register Select. Three inputs used during read and write operations to select the register to read from 
or write to. Refer to Table 1 for register addresses, also refer to the chip select signals (CSO, CS1, CS2). 

ACK 68 

1 

Line Printer Acknowledge. This input goes low to indicate a successful data transfer has taken place. It 
generates a printer-port interrupt during its positive transition. 

56 

I/O 

Line Printer Autofeed. This open-drain line provides the line printer with a low signal when continuous- 
form paper is to be autofed to the printer. An Internal pullup is provided. 

BDO 44 

0 

Bus Buffer Output. This output is active (high) when the CPU is reading data. When active, this output 
can be used to disable an external transceiver. 

BUSY 66 

... . 

1 

Line Printer Busy. This is an input line from the line printer that goes high when the line printer is not 
ready to accept data. 

CLK 4 

I/O 

External Clock. Connects the ACE to the main timing reference. 

CSO 32 

USl [Vcc] 3 

CS2 38 

1 

Chip Selects. Each chip select enables read and write operations to its respective channel. and 

CSI select serial channels 0 and 1, respectively, and CS2 selects the parallel port. 

^0 28 

CTS1 [GND] 13 

1 

Clear To Send. CTS Is an active-low modem status signal whose state can be checked by reading bit 4 
(CTS) of the Modem Status Register. Bit 0 (DCTS) of the Modem Status Register indicates that this 
signal has changed state since the last read from the Modem Status Register. If the Modem Status 
Interrupt is enabled when CTS changes state, an interrupt is generated. 

DBO 14 

DB1 15 

DB2 16 

DB3 17 

DB4 18 

DB5 19 

DB6 20 

DB7 21 

I/O 

Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status Information 
between the TL16C451/TL16C452 and the CPU. DBO is the least significant bit (LSB). 

D^O 31 

0§R1 [GND] 5 

1 

Data Set Ready, DSR is an active-low modem status signal whose state can be checked by reading bit 
5 (DSR) of the Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this 
signal has changed state since the last read from the Modem Status Register. If the modem status 
interrupt is enabled when the DSR changes state, an interrupt is generated. 

DTRO 25 

DTR1 [NC] 11 

0 

Data Terminal Ready. When active (low), bTR informs a modem or data set that the ACE is ready to 
establish communication. DTR is placed in the active state by setting the DTR bit of the Modem Control 
Register to a high level. DTR is placed in the inactive state either as a result of a reset or during loop 
mode operation or resetting bit 0 (DTR) of the Modem Control Register. 

ERROR 63 

1 

Line Printer Error. This is an input line from the line printer. The line printer reports an error by holding 
this line low during the error conditon. 

ii^ 57 

I/O 

Line Printer Initialize. This open-drain line provides the line printer with a signai that allows the line 
printer initialization routine to be started. An internal pullup is provided. 

INTO 45 

INTI [NC] 60 

0 

Interrupt, INTn is an active-high 3-state output that is enabled by bit 3 of the MCR. When active , INTn 
informs the CPU that the ACE has an interrupt to be serviced. Four conditions that cause an interrupt to 
be issued are; a receiver error, received data is available, the transmitter holding register Is empty, and 
an enabled modem status interrupt. The INTn output is reset (low) either when the interrupt is serviced 
or as a result of a reset. 

INT2 59 

0 

Printer Port Interrupt. This signal is an active-high 3-state output generated by the positive transition of 
j ACK. It is enabled by bit 4 of the Write Control Register. 

lOR 37 

1 

Data Read Strobe. When lOR input Is active (low) while the ACE is selected, the CPU is allowed to read 
status information or data from a selected ACE register. 

iOW 36 

1 

Data Write Strobe. When IOW Input Is active (low) while the ACE is selected, the CPU is allowed to write 
control words or data into a selected ACE register. 


t Names shown in brackets are for the TL16C451. _ 
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PIN 

NAMEt NO. 

I/O 

DESCRIPTION 

LPTDE 1 

1 

Parallel Data Output Enable. When low, this signal enables the Write Data Register to the PD0-PD7 
lines. A high puts the PD0-PD7 lines in the high-impedance state allowing them to be used as inputs. 
LPTOE is usually tied low for line printer operation. 

PD0-PD7 53-46 

I/O 

Parallel Data Bits (0-7). These eight lines provide a byte-wide input or output port to the system. The 
eight lines are held in a high-impedance state when LPTOE is high. 

PE 67 

1 

Line Printer Paper Empty. This is an input line from the line printer that goes high when the printer runs 
out of paper. 

RESET 39 

1 

Reset. When active (low), RESET clears most ACE registers and sets the state of various output signals. 
Refer to Table 2, ACE Reset Functions. 

Rio 30 

RI1 [GND] 6 

1 

Ring Indicator. Rl is an active-low modem status signal whose state can be checked by reading bit 6 
(Rl) of the Modem Status Register. Bit 2 (TERI) of the Modem Status Register indicates that the input 
has transitioned from a low to a high state since the last read from the Modem Status Register. If the 
Modem Status Interrupt is enabled when this transition occurs, an interrupt is generated. 

RESOO 29 

RLSD1 [GND] 8 

1 

Receive Line Signal Detect. RLSdo is an active-low modem status signal whose state can be checked 
by reading bit 7 of the Modem Status Register. Bit 3 (DRLSD) of the Modem Status Register indicates 
that this signal has changed state since the last read from the Modem Status Register. If the Modem 
Status Interrupt is enabled when RLSDO changes state, an interrupt is generated. This bit is low when a 
data carrier is detected. 

Rl^O 24 

RTS1 [NC] 12 

0 

Request To Send. When active (low), this signal informs the modem or data set that the ACE is ready to 
transmit data. RTS is set to Its active state by setting the RTS Modem Control Register bit and is set to its 
inactive (high) state either as a result of a reset or during loop mode operations or by resetting bit 1 
(RTS) of the modem control register. 

SINO 41 

SIN1 [GND] 62 

1 

Serial Input. Serial data input from a connected communications device. 

SLOT 65 

1 

Line Printer Selected. This Is an input line from the line printer that goes high when the line printer has 
been selected. 

WM 58 

I/O 

Line Printer Select. This open-drain line selects the printer when it is active (low). An Internal puliup is 
provided. 

SOUTO 26 

SOUT1 [NC] 10 

0 

Serial Output. Composite serial data output to a connected communication device. SOUT is set to the 
Marking (logic 1) state as a result of reset. 

STB 55 

I/O 

Line Printer Strobe. This open-drain line provides communication synchronization between the 
TL16C451/TL16C452 and the line printer. When it is active (low), it provides the line printer with a signal 
to latch the data currently on the parallel port. An internal puliup is provided. 

23,40, 

Vcc 64 


5-V Supply Voltage 

2,7,9, 

54,61 


Supply Common / 


t Names shown in brackets are for the TL16C451. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1). -0.5 V to 7 V 

Input voltage range at any Input, V|. -0.5 V to 7 V 

Output voltage range, Vq .,.« . . . , -0.5 V to 7 V 

Continuous total power dissipation. 1100 mW 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range. -65°C to 150°C 

Case temperature for 10 seconds.. 260°C 

NOTE 1: All voltage values are with respect to GND. 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 

5.25 

V 

High-level input voltage, V|h 

2 

Vcc 

V 

Low-level input voltage, V|l 

-0.5 

0.8 

V 

Operating free-air temperature, J/\ 

0 

70 

°c 


electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VOH High-level output voltage 

•oh = “0*4 mA on DB0-DB7 

2.4 

V 

•oh = -2 mA to 4 mA on PD0-PD7 

IQH = -0-2 mA on INIT, AFD, STB, and SUN 

•oh = “0-2 mA on all other outputs 

Vql Low-level output voltage 

•OL = 4 mA on DB0-DB7 

0.4 

V 

Iql = 12 mA on PD0-PD7 

Iql = 10 mA on INlT, WTB, and SUN 

(see Note 2) 

•OL = 2 mA on all other outputs 

'ikg leakage current 

Vcc = 5.25 V, Vss = 0, 

V| = 0 to 5.25 V, 

Ali other pins floating 

±10 

pA 

•OZ High-impedance output current 

Vcc = 5.25 V, Vss = 0, 

Vq ^ 0 to 5.25 V, 

Chip selected and write mode, 
or chip deselected 

±20 

ma 

Icc Supply current 

Vcc = 5.25 V, Ta = 25°C. 

SIN, D^, MLSD, CTS, and W at 2 V, 

All other inputs at 0.8 V, 

XTAL1 at 4 MHz, No load on outputs. 

Baud rate = 50 kilobits per second 

10 

mA 

CxTALI Clock input capacitance 

Vcc = 0, Vss = 0, 

f = 1 MHz. Ta = 25°C, 

All other pins grounded 

15 20 


CxTAL2 Clock output capacitance 

20 30 

PF 

Cj Input capacitance 

6 10 

pP 

Co Output capacitance 

10 20 

pF 


t All typical val ues a re at MqC = 5 V , Ta = 25'’C. 

NOTE 2: IFOT, AFD, STB, and SlIN are open-collector output pins that each have an internal pullup to Vcc- This will generate a maximum of 
2 mA of internal Iql P®'' P'^. In addition to this internal current, each pin will sink at least 10 mA while maintaining the Vql specification of 
0.4 V Max. 
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TL16C451, TL16C452 

ASYNCHRONOUS COMMUNICATIONS ELEMENTS 


system timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature 


PARAMETER 

FIGURE 

MIN MAX 

UNIT 

tcR 

Cycle time, read (t^y + + tdg) 


175 

ns 

tcW 

Cycle time, write (t^e + ^dS + tde) 


175 

ns 


Pulse duration, clock high 

1 

50 

ns 

tw2 

Pulse duration, clock low 

1 

50 

ns 

tw5 

Pulse duration, write strobe 

2 

80 

ns 

tw6 

Pulse duration, read strobe 

3 

80 

ns 

twRST 

Pulse duration, reset 


1000 

ns 

^su1 

Setup time, address 

2,3 

15 

ns 

tsu2 

Setup time, chip select 

2,3 

15 

ns 

tsu3 

Setup time, data 

2 

15 

ns 

th1 

Hold time, address 

2,3 

20 

ns 

th2 

Hold time, chip select 

2,3 

20 

ns 

th3 

Hold time, data 

2 I 

15 

ns 

td3 

Delay time, write cycle 

2 

80 

ns 

td4 

Delay time, read cycle 

3 

80 

ns 


system switching characteristics over recommended ranges of suppiy voitage and operating free- 
air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

td5 

Delay time, read to data 

3 

Cl= 100 pF 

60 

ns 

Me 

Delay time, read to floating data 

3 

Cl = 100 pF 

0 60 

ns 

tdis(R) 

Read to driver disable 

3 

Cl= 100 pF 

60 

ns 


receiver switching characteristics over recommended ranges of suppiy voltage and operating 
free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

td 7 Delay time, RCLK to sample 

4 


100 

ns 

td8 Delay time, stop to set interrupt 

4 


1 1 

RCLK 

cycles 

td 9 Delay time, read RBR/LSR to reset interrupt 

4 

Cl = 100 pF 

140 

ns 


transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 0 Delay time, initial write THR to transmit start 

5 


8 24 

baudout 

cycles 

tdi 1 Delay time, stop to interrupt 

5 


8 8 

baudout 

cycles 

tdi 2 Delay time, write THR to reset interrupt 

5 

u. 

Q. 

O 

O 

11 

_J 

O 

1 

140 

ns 

tdi 3 Delay time, initial write to interrupt (THRE) 

5 


16 32 

baudout 

cycles 

tdi 4 Delay time, read HR to reset interrupt (THRE) 

5 

Cl = 100 pF 

140 

ns 
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modem control switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 5 Delay time, write MCR to output 

6 

li. 

Q. 

O 

o 

II 

o 

100 

ns 

tdi 6 Delay time, modem input to set interrupt ' 


u. 

Q. 

O 

O 

II 

O 

170 

ns 

tdi 7 Delay time, read MSR to reset interrupt 

6 

Cl = 100 pF 

140 

ns 


parallel port switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 8 Delay time, write parallel port control to output 

7 

U- 

Q. 

O 

O 

II 

O 

60 

ns 

tdi g Delay time, write parallel port data to output 

7 

u. 

Ql 

O 

o 

II 

_l 

o 

60 

ns 

td20 Delay time, output enable to data 

7 

Cl = 100 pF 

60 

ns 

td 2 i Delay time, MK to 1NT2 

7 

Cl = 100 pF 

100 

ns 
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ASYNCHRONOUS COMMUNICATIONS ELEMENTS 


PARAMETER MEASUREMENT INFORMATION 



ju"ui_n_ nr 


~ inrirux 

(See Note A) •-• '-1 L—J '-• '- 


BAUDOUT 

( 1 / 2 ) 


BAUDOUT 

(1/3) 


BAUDOUT 

(1/N) 

(N > 3) 



NOTE A: BAUDOUT is an internally generated signal used in the receiver and transmitter circuits to synchronize data. 

FIGURE 1. BAUD GENERATOR TIMING 
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PARAMETER MEASUREMENT INFORMATION 


A0-A2 


CSO. CSI, 


low 


D0-D7 

FIGURE 2. WRITE CYCLE TIMING 
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PARAMETER MEASUREMENT INFORMATION 


A0-A2 


CSO, CS1, CS2 


lOR 


BDO 


D0-D7 

FIGURE 3. READ CYCLE TIMING 
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PARAMETER MEASUREMENT INFORMATION 


RCLK 

(INTERNAL 
SIGNAL ONLY 
SAME AS 
BAUDOUT) 


I 

-8 CLKs 



■ td7 


SAMPLE 
CLOCK 
(INTERNAL 
SIGNAL ONLY) 



SIN 


DATA BITS 5-8 


X^El7 



SAMPLE 

CLOCK 


INTRPT 

(RDR/LSI) 


lOR 

(RD RBR/LSR) 




lOR (RD HR) \ I 


FIGURE 5. TRANSMITTER TIMING 
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ASYNCHRONOUS COMMUNICATIONS ELEMENTS 


APPLICATION INFORMATION 


DATA 

BUS 


AODR 

BUS 

CTL 

BUS 



FIGURES. TL16C451 


9-PIN 

“D” 

CONN 


25-PIN 

"D” 

CONN 


DATA 

BUS 

ADDR 

BUS 

CTL 

BUS 



9-PIN 

"D” 

CONN 


9-PIN 

"D” 

CONN 


25-PIN 

"D” 

CONN 
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ASYNCHRONOUS COMMUNICATIONS ELEMENTS 


PRINCIPLES OF OPERATION 


TABLE 1. REGISTER SELECTION 


DLABt 

A2 

A1 

AO 

REGISTER 

0 

L 

L 

L 

Receiver buffer (read), transmitter holding register (write) 

0 

L 

L 

H 

Interrupt enable 

X 

L 

H 

L 

Interrupt identification (read only) 

X 

L 

H 

H 

Line control 

X 

H 

L 

L 

Modem control 

X 

H 

L 

H 

Line status 

X 

H 

H 

L 

Modem status 

X 

H 

H 

H 

Scratch 

1 

L 

L 

L 

Divisor latch (LSB) 

1 

L 

L 

H 

Divisor Latch (MSB) 


t The Divisor Latch Access Bit (DLAB) is the most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3). 


TABLE 2. ACE RESET FUNCTIONS 


REGISTER/SIGNAL 

RESET 

CONTROL 

RESET STATE 

Interrupt Enable Register 

Reset 

All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register 

Reset 

Bit 0 is high, bits 1 and 2 are low, and bits 3-7 are 
permanently low 

Line Control Register 

Reset 

All bits low 

Modem Control Register 

Reset 

Ail bits low 

Line Status Register 

Reset 

Bits 5 and 6 are high, all other bits are low 

Modem Status Register 

Reset 

Bits 0-3 are low, bits 4-7 are input signals 

SOUT 

Reset 

High 

INTRPT (Receiver Error Flag) 

Read LSR/Reset 

Low 

INTRPT (Received Data Available) 

Read RBR/Reset 

Low 

INTRPT (Transmitter Holding Register Empty) 

Read IIRA/Vrite 
THR/Reset 

Low 

INTRPT (Modem Status Changes) 

Read MSR/Reset 

Low 

OUT 2 (interrupt enable) 

Reset 

High 


Reset 

High 

dTr 

Reset 

High 

ODTT 

Reset 

High 

Scratch Register 

Reset 

No effect 

Divisor Latch (LSB and MSB) Registers 

Reset 

No effect 

Receiver Buffer Registers 

Reset 

No effect 

Transmitter Holding Registers 

Reset 

No effect 
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PRINCIPLES OF OPERATION 


accessible registers 

The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 


Bit 

No. 

REGISTER ADDRESS | 

0DLAB = 0 

0DLAB = 0 

1 DLAB = 0 

2 

3 

4 

5 

6 

7 

0 DLAB = 1 

1 DLABsl 

Receiver 

Buffer 

Register 

(Read 

Only) 

Transmitter 

Holding 

Register 

(Write 

Only) 

Interrupt 

Enable 

Register 

Interrupt 

Ident. 

Register 

(Read 

Only) 

Line 

Control 

Register 

Modem 

Control 

Register 

Line 

Status 

Register 

Modem 

Status 

Register 

Scratch 

Register 

Divisor 

Latch 

(LSB) 

Latch 

(MSB) 


RBR 

THR 

lER 

HR 

LCR 

MCR 

LSR 

MSR 

SCR 

DLL 

DLM 

0 

Data Bit 0* 

Data Bit 0 

Enable 

Received 

Data 

Available 

Interrupt 

(ERBFI) 

"0" if 
Interrupt 
Pending 

Word 

Length 

Select 

BitO 

(WLSO) 

Data 

Terminal 

Ready 

(DTR) 

Data 

Ready 

(DR) 

Delta 
Clear 
to Send 
(DOTS) 

BitO 

BitO 

Bite 

1 

Data Bit 1 

Data Bit 1 

Enable 

Transmitter 

Holding 

Register 

Empty 

Interrupt 

(ETBEl) 

Interrupt 

ID 

Bit (0) 

Word 

Length 

Select 

Bit1 

(WLS1) 

Request 
to Send 
(RTS) 

Overrun 

Error 

(OE) 

Delta 

Data 

Set 

Ready 

(DDSR) 

Biti , 

Bit 1 

Bits 

2 

Data Bit 2 

Data Bit 2 

Enable 
Receiver 
Line Status 
Interrupt 
(ELSl) 

Interrupt 

ID 

Bit (1) 

Number of 
Stop Bits 
(STB) 

Out1 

Parity 

Error 

(PE) 

Trailing 
Edge Ring 
Indicator 
(TERl) 

Bit 2 

Bit 2 

Bit 10 

3 

Data Bit 3 

i 

Data Bit 3 

Enable 

MODEM 

Status 

Interrupt 

(EDSSl) 

0 

Parity 

Enable 

(PEN) 

Out 2 
(Interrupt 
Enable) 

Framing 

Error 

(FE) 

Delta 

Receive 

Line 

Signal 

Detect 

(DRLSD) 

Bit 3 

Bits 

Bit 11 

4 

Data Bit 4 

Data Bit 4 

0 

0 

Even 

Parity 

Select 

(EPS) 

Loop 

Break 

Interrupt 

(Bl) 

Clear 

to 

Send 

(CTS) 

Bit 4 

Bit 4 

Bit 12 

5 

Data Bit 5 

Data Bit 5 

0 

0 

Stick 

Parity 

0 

Transmitter 

Holding 

Register 

(THRE) 

Data 

Set 

Ready 

(DSR) 

Bits 

Bits 

Bit 13 

6 

Data Bit 6 

Data Bit 6 

0 

0 

Set 

Break 

0 

Transmitter 

Empty 

(TEMT) 

Ring 

Indicator 

(Rl) 

Bite 

Bite 

Bit 14 

7 

Data Bit 7 

Data Bit 7 

0 

_i 

0 

Divisor 

Latch 

Access 

Bit 

(DLAB) 

0 

0 

Receive 

Line 

Signal 

Detect 

(RLSD) 

Bit 7 

Bit 7 

Bit IS 


* Bit 0 is the least significant bit. It is the first bit serially transmitted or received. 
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PRINCIPLES OF OPERATION 


receiver buffer register (RBR) 

The ACE’s receiver section consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X Receiver Clock (RCLK). Receiver section control is a function of the ACE's Line Control 
Register. 

The ACE’s Receiver Shift Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts the data to a parallel form and loads it into the Receiver Buffer Register. When a 
character Is placed in the Receiver Buffer Register and the Received Data Available interrupt is enabled, an 
interrupt is generated. This interrupt Is cleared when the data is read out of the Receiver Buffer Register. 

transmitter holding register (THR) 

The ACE’s transmitter section consi sts of a Tra nsmitter Holding Register and a Transmitter Shift Register. 
Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE’s Line Control Register. 

The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register Is 
idle, moves it Into the Transmitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output (SOUT). If the Transmitter Holding Register is empty and the Transmitter Holding 
Register Empty (THRE) interrupt is enabled, an interrupt Is generated. This interrupt is cleared when a 
character is loaded Into the register. 

interrupt enable register (lER) 

The Interrupt Enable Register enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized In 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available Interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic 0. 
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PRINCIPLES OF OPERATION 
interrupt identification register (HR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 - Receiver line status (highest priority) 

Priority 2 - Receiver data ready 

Priority 3 - Transmitter holding register empty 

Priority 4 - Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. 

Bit 0. This bit can be used either in a hardwire-priorltized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 
Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic 0. 

TABLE 4. INTERRUPT CONTROL FUNCTIONS 


INTERRUPT 

IDENTIFICATION 

REGISTER 

PRIORITY 

LEVEL 

INTERRUPT TYPE 

INTERRUPT SOURCE 

INTERRUPT RESET 
METHOD 

BIT 2 

BIT1 

BITO 

0 

0 

1 

None 

None 

None 

~ 

1 

1 

0 

1 

Receiver line status 

Overrun error, parity error, 
framing error or break 
interrupt 

Reading the Line Status 
register 

1 

0 

0 

2 

Received data available 

Receiver data available 

Reading the Receiver buffer 
Buffer register 

0 

1 

0 

3 

Transmitter Holding register 
empty 

Transmitter Holding register 
empty 

Reading the Interrupt 
Identification register (if 
source of interrupt) or writing 
into the Transmitter Holding 
register 

0 

0 

0 

4 

Modem status 

Clear to Send, Data Set 

Ready, Ring Indicator, or 
Receive Line Signal Detect 

Reading the Modem Status 
register 
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PRINCIPLES OF OPERATION 


line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer Is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized In Table 3 and are described below. 

Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bit1 

BitO 

Word Length 

0 

0 

5 Bits 

0 

1 

6 Bits 

1 

0 

7 Bits 

1 1 

8 Bits 


Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 Is a logic 1, the number of Stop bits generated Is 
dependent on the word length selected with bits 0 and 1. The number of Stop bits generated, in relation to 
word length and bit 2, is as follows: 


Bit 2 

Word Length Selected 
by Bits 1 and 2 

Number of Stop 

Bits Generated 

0 

Any word length 

1 

1 

5 bits 

1 1/2 

1 

e.bits 

2 

1 

7 bits 

2 

1 

8 bits 

2 


Bit 3. This bit is the Parity Enable bit. When bit 3 Is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 Is the Even Parity Select bit. When parity Is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic is in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 

Bit 5. This is the Stick parity bit. When bits 3,4, and 5 are logic 1 s, the Parity bit is transmitted and checked as 
a logic 0. When bits 3 and 5 are logic Is and bit 4 is a logic 0, the Parity bit is transmitted and checked as a 
logic 1. 

Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic, it only effects the serial 
output. 

Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTP.) controls the Data Terminal Ready (DTR) o utput . Setting this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, DTR goes high. 

Bit 1 . Bit 1 (RTS) controls the Request to Send (RTS) output In a manner identical to Bit O’s control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) is a reserved location used only in the loopback mode. 

Bit 3. Bit 3 (OUT 2) controls the output enable for the interrupt signal. When set to a logic 1, the interrupt is 
enabled. When bit 3 Is set to a logic 0, the interrupt is disabled. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output (SOUT) is set high. 

2. The receiver Serial Input (SIN) is disconnected. 

3. The output of the Transmitter S hift registe r is loop ed b^k into the Receiver Shift register Input. 

4. The four modem status inputs (CTS, DSR, RLSD, and Rl) are disconnected. 

5. The modem control register bits (DTR, RTS, OUT1, and OUT2) are connected to the modem status 
register bits (DSR, CTS, Rl, and RLSD), respectively. 

6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt’s sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are set to logic 0. 

line status register (LSR)t 

The Line Status Register provides Information to the CPU concerning the status of data transfers. The 
contents of this register are summarized In Table 3 and are described below. 

Bit 0. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and Is reset 
to logic 0 by reading the Receiver Buffer Register. 

Bit 1+. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator Is reset every time the CPU reads the contents of the Line Status register. 

Bit 2+. Bit 2 is the Parity Error (PE) Indicator. When this bit is set to logic 1, it Indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 

Bit 3+. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 

t The Line Status register is intended for read operations only; writing to this register is not recpmmended outside of a factory testing 
environment. 

+ Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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Bit 4+. Bit 4 is the Break Interrupt (Bl) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A “full-word transmission time” 
is defined as the total time of the Start, Data, Parity, and Stop bits. The Bl bit Is reset every time the CPU reads 
the contents of the Line Status-register. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit Is set to a logic 1 condition 
' when the Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE Interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) Indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. 

Bit 7. This bit Is always reset to logic 0. 

^ Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register Is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate bit Is set to logic 1, 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized In Table 3 and are described below. 

Bit 0. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS Input has changed state 
since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt Is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time It was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the Rl input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt is generated. 

Bit 3. Bit 3 Is the Delta Receive Line Signal Detect (DRLSD) Indicator. This bit indicates that the RLSD Input to 
the chip has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrrupt is enabled, a Modem Status Interrupt is generated. 

Bit 4. Bit 4 is the complement of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit Is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the complement of the Data Set Ready (DSR) input. If Bit ,4 (loop) of the Modem Control register 
is set to a logic 1, this bit Is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the complement of the Ring Indicator (Rl) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the complement of the Receive Line Signal Detect (RLSD) input. If Bit 4 (loop) of the Modem 
Control register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer’s use as a “scratchpad,” in the 
sense that it will temporarily hold the programmer’s data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable Baud Generator that takes a clock input in the range between dc and 
9 MHz and divides it by a divisor in the range between 1 and 216-1. The output frequency of the Baud 
Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = CLK frequency input (desired baud rate X 16) 

Two 8-bit registers, called Divisor Latches, are used to store the divisor in a 16-bit binary format. These Divisor 
Latches must be loaded during initialization of the ACE in order to ensure desired operation of the Baud 
Generator. When either of the Divisor Latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. For baud rates of 38.4 kilobits per second and below, the error obtained is very small. 
The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

interrupt control logic 

The interrupt control logic is shown in Figure 9. 



FIGURE 9. INTERRUPT CONTROL LOGIC 
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paraiiei port registers 

The parallel port registers Interface either device to a Centronix-style printer. When Chip Select 2 (^2) is low, the 
parallel port is selected. Tables 5 and 6 show the registers associated with this parallel port. The read or write 
function of the register is controlled by the state or the read (lOR) and write (lOW) pin as shown. The Read Data 
Register allows the microprocessor to read the information on the parallel bus. 

The Read Status Register allows t he mic roprocessor to r ead th e status of the printer In the five most significant bits. 
The status bits are Printer Busy (B USY), Ac knowledge (ACK) which is a handshake function. Paper Empty (PE), 
Printer Selected (SLOT), and Error (ERROR). The Read Control Register allows the state of the control lines to be 
read. The Write Control Regi ster sets the state of the control lines, which are Interrupt Enable (IRQ ENB), Select In 
(SUN), Initialize the Printer (INIT), Autofeed the Paper (AFD), and Strobe (STB), which informs the printer of the 
presence of a valid byte on the parallel bus. These signals are set to 0 when a reset occurs. The Write Data Register 
allows the microprocessor to write a byte to the parallel bus. The parallel port is completely compatible with the 
parallel port implementation used in the IBM Serial/Parallel Adaptor. 


TABLE 5. PARALLEL PORT REGISTERS 


REGISTER 

REGISTER BITS | 

BIT? 

BITS 

BITS 

BIT 4 

BITS 

BIT 2 

BIT1 

BITO 

Read Data 

PD7 

PD6 

PD5 

PD4 

PD3 

PD2 

PD1 

PDO 

Read Status 

BUSY 


PE 

SLCT 

ERROR 

1 

1 

1 

Read Control 

1 

1 

1 

IRQ ENB 

SUN 

iNlT 

AFD 

STB 

Write Data 

PD7 

PD6 

PD5 

PD4 

PD3 

PD2 

PD1 

PDO 

Write Control 

1 

1 

1 

IRQ ENB 

SUN 

'INTT 

AFD 

STB 


TABLE 6. PARALLEL PORT REGISTER SELECT 


CONTROL PINS 

REGISTER SELECTED 

iOR 

low 

CS2 

A1 

AO 

L 

H 

L 

L 

L 

Read Data 

L 

H 

L 

L 

H 

Read Status 

L 

H 

L 

H 

L 

Read Control 

L 

H 

L 

H 

H 

Invalid 

H j 

L 

L 

L 

L 

Write Data 

H 

L 

L 

L 

H 

Invalid 

H 

L 

L 

H 

L 

Write Control 

H 

L 

L 

H 

H 

Invalid 
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• Capable of Running with All Existing 
TL16C450 Software 

• After Reset, All Registers Are Identical to 
the TL16C450 Register Set 

• In the FIFO Mode, Transmitter and Receiver 
Are Each Buffered with 16-Byte FIFOs to 
Reduce the Number of Interrupts to the 
CPU 

• in the TL16C450 Mode, Holding and Shht 
Registers Eliminate the Need for Precise 
Synchronization Between the CPU and 
Serial Data 

• Programmable Baud Rate Generator Allows 
Division of Any Input Reference Clock by 1 
to ( 2 ‘I 6 - 1 ) and Generates an Internal 16 X 
Clock 

• Adds or Deletes Standard Asynchronous 
Communication Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 

• independent Receiver Clock Input 

• Independently Controlled Transmit, 
Receive, Line Status, and Data Set 
interrupts 

• Fully Programmable Serial Interface 
Characteristics: 

- 5-, 6 -, 7-, or 8 -Bit Characters 

- Even-, Odd-, or No-Parity Bit 
Generation and Detection 

~ 1-, 1 1/2-, or 2-Stop Bit Generation 

- Baud Generation (DC to 256 Kilobits 
per Second) 

• False-Start Bit Detection 

• Complete Status Reporting Capabilities 

• 3-State TTL Drive Capabilities for 
Bidirectional Data Bus and Control Bus 

• Line Break Generation and Detection 

• internal Diagnostic Capabilities: 

— Loopback Controls for 

Communications Link Fault isolation 

- Break, Parity, Overrun, Framing Error 
Simulation 

• Full Prioritized Interrupt System Controls 

• Mod em Cont rol Fu nctions (CTS, RTS, DSR, 
DTR, Rl, and DCD) 

• Faster Plug-In Replacement for National 
Semiconductor NS16550A 
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description 

The TL16C550A is a functional upgrade of the TL16C450 Asynchronous Communications Element (ACE). 
Functionally Identical to the TL16C450 on powerup (Character Modet), the TL16C550A can be placed in an 
alternate mode (FIFO) to relieve the CPU of excessive software overhead. 

In this mode, internal FIFOs are activated allowing 16 bytes (plus 3 bits or error data per byte In the receiver 
FIFO) to be stored in both receive and transmit modes. To minimize system overhead and maximize system 
efficiency, all logic Is on the chip. Two of the TL16C450 pin functions (pins 24 and 29 on the N package and 
pins 27 and 32 on the FN package) have been changed to allow signalling of DMA transfers. 

The TL16C550A performs serial-to-parallel conversion on data received from a peripheral device or modem 
and parallel-to-serlal conversion on data received from Its CPU. The CPU can read and report on the status of 
the ACE at any point In the ACE’s operation. Reported status information includes: the type of transfer 
operation in progress, the status of the operation, and any error conditions encountered. 

The TL16C550A ACE includes a programmable, on-board, baud rate generator. This generator Is capable of 
dividing a reference clock Input by divisors from 1 to ( 2'*6 - 1 ) and producing a 16 X clock for driving the 
Internal transmitter logic. Provisions are also Included to use this 16 X clock to drive the receiver logic. Also 
included In the ACE Is a complete modem control capability and a processor Interrupt system that may be 
software tailored to the user’s requirements to minimize the computing required to handle the 
communications link. 

t The TL16C550A can also be reset to the TL16C450 mode under software control. 
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block diagram 



Pin numbers shown are for the N package. 
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PIN 

NAME NO.t 


DESCRIPTION 

AO 28 [31] 

A1 27 [30] 

A2 26 [29] 

D 

Register Select. Three inputs used during read and write operations to select the ACE register to read from or write 
to. Refer to Table 1 for register addresses, also refer to the Address Strobe (ADS) signal description. 


1 

Address Strobe. When ADS is active (low), the Register Select signals (AO, A1, and A2) and Chip Select signals 
(CSO, CS1, CS2) drive the internal select logic directly; when high, the Register Select and Chip Select signals are 
held in the state they were In when the low-to-high transition of ADS occurred. 

BAUDOUT 15 [17] 

0 

Baud Out. 16 X clock signal for the transmitter section of the ACE. The clock rate is established by the reference 
oscillator frequency divided by a divisor specified by the Baud Generator Divisor Latches. BAUDOUT may also be 
used for the receiver section by tying this output to the RCLK input. 

CSO 12 [14] 

CS1 13 [15] 

CS2 14 [16] 

1 

Chip Select. When active (high, high,and low, respectively), these three inputs select the ACE. Ifanyofthese inputs 
are inactive, the ACE remains inactive. Refer to the ADS (Address Strobe) signal description. 

CTS 36 [40] 

1 

Clear To Send. CTS is a modem status signal whose condition can be checked by reading bit 4 (CTS) of the Modem 
Status Register. Bit 0 (DCTS) of the Modem Status Register indicates that this signal has changed state since the 
last read from the Modem Status Register. If the Modem Status Interrupt is enabled when CTS changes state, an 
interrupt is generated. 

DO 1 [2] 

D1 2 [3] 

D2 3 [4] 

D3 4 [5] 

D4 5 [6] 

D5 6 [7] 

D6 7 [8] 

D7 8 [9] 

I/O 

Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status information between the 
ACE and the CPU. 

38 [42] 

1 

Data Carrier Detect. DCD is a modem status signal whose condition can be checked by reading bit 7 (DCD) of the 
Modem Status Register. Bit 3 (DDCD) of the Modem Status Register indicates that this signal has changed state 
since the last read from the Modem Status Register. If the Modem Status Interrupt is enabled when the DCD 
changes state, and interrupt is generated. 

DDIS 23 [26] 

0 

Driver Disable. This output is active (high) when the CPU is not reading data. When active, this output can be used 
to disable an external transceiver. 

DSR 37 [41] 


Data Set Ready. DSR is a modem status signal whose condition can be checked by reading bit 5 (DSR) of the 
Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this signal has changed state 
since the last read from the Modem Status Register. If the modem status interrupt is enabled when the DSR changes 
state, an interrupt is generated. 

DTR 33 [37] 

0 

Data Terminal Ready. When active (low), DTR informs a modem or data set that the ACE is ready to establish 
communication. DTR is placed In the active state by setting the DTR bit of the Modem Control Register to a high 
level. DTR is placed in the inactive state either as a result of a Master Reset or during loop mode operation or 
resetting bit 0 (DTR) of the Modem Control Register. 

INTRPT 30 [33] 

0 

Interrupt. When active (high), INTRPT informs the CPU that the ACE has a interrupt to be serviced. Four conditions 
that cause an interrupt to be issued are; a receiver error, received data is available or timeout (FIFO mode only), 
the transmitter holding register is empty, and an enabled modem status interrupt. The INTRPT output is reset 
(deactivated) either when the interrupt is serviced or as a result of a Master Reset. 

MR 35 [39] 

1 

Master Reset. When active (high), M R clears most ACE registers and sets the state of various output signals. Refer 
to Table 2, ACE Reset Functions. 

ODTI 34 [38] 

OUT2 31 [35] 

0 

Outputs 1 and 2. User-designated output pins that are set to their active states by setting their respective Modem 
Control Register bits (OUT 1 and OUT 2) high. OUT 1 and OUT 2 are set to their inactive (high) states as a result 
of Master Reset or during loop mode operations or by resetting bit 2 (OUT 1) or bit 3 (OUT 2) of the MCR. 

RCLK 9 [10] 

1 

Receiver Clock. The 16 X baud rate clock for the receiver section of the ACE. 

RD1 21 [24] 

RD2 22 [25] 

1 

Read inputs. When either input is active (high or low, respectively) while the ACE is selected, the CPU is allowed 
to read status information or data from a selected ACE register. Only one of these inputs is required for the transfer 
of data during a read operation; the other Input should be tied in its inactive state (i.e., RD2 tied low or RD1 tied 
high). 


Pin numbers shown in brackets are for the FN package. 


Texas 

Instruments 


2-928 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 













TL16C550A 

ASYNCHRONOUS COMMUNICATIONS ELEMENT 


PIN 

NAME 

NO.t 

I/O 

DESCRIPTION 

Ri 

39 [43] 

1 

Ring indicator. rI is a modem status signal whose condition can be checked by reading bit 6 (RI) of the Modem 
Status Register. Bit 2 (TERI) of the Modem Status Register indicates that the M input has transitioned from a low 
to a high state since the last read from the Modem Status Register. If the Modem Status Interrupt is enabled when 
this transition occurs, an interrupt is generated. 

RTS 

32 [36] 

0 

Request to Send. When active, informs the modem or data set that the ACE is ready to transmit data. RTS is set 
to its active state by setting the RTS Modem Control Register bit and is set to its inactive (high) state either as a 
result of a Master Reset or during loop-mode operations or by resetting bit 1 (RTS) of the MCR. 

RXRDY 

29 [32] 

0 

Receiver Ready Output. Receiver DMA signalling is available with this pin. When operating in the FIFO mode, one 
of two types of DMA signalling can be selected via FCR3. When operating in the TL16V450 mode, only DMA Mode 

0 is allowed. Mode 0 supports single-transfer DMA in which a transfer is made between CPU bus cycles. Mode 1 
supports multitransfer DMA in which multiple transfers are made continuously until the receiver FIFO has been 
emptied. In DMA Mode 0 (FCRO = 0 or FCRO = 1, FCR3 = 0), if there is at least 1 character in the receiver FIFO 
or receiver holding register, RXRDY will be active (low). When RXRDY has been active but there are no characters 
in the FIFO or holding register, RXRDY will go inactive (high). In DMA Mode 1 (FCRO = 1, FCR3 = 1), when the 
trigger level or the timeout has been reached, RXRDY will go active (low); when it has been active but there are 
no more characters in the FIFO or holding register, it will go inactive (high). 

SIN 

10 [11] 

1 

Serial Input. Serial data input from a connected communications device. 

SOUT 

11 [13] 

0 

Serial Output. Composite serial data output to a connected communication device. SOUT is set to the Marking (logic 
1) state as a result of Master Reset. 

TXRDY 

24 [27] 

0 

Transmitter Ready Output. Transmitter DMA signalling is available with this pin. When operating in the FIFO mode, 
one of two types of DMA signalling can be selected via FCR3. When operating in the TL16C450 mode, only DMA 
mode 0 is allowed. Mode 0 supports single-transfer DMA in which a transfer is made between CPU bus cycles. Mode 

1 supports multitransfer DMA in which multiple transfers are made continuously until the transmit FIFO has been 
filled. 

vcc 

40 [44] 


5-V Supply Voltage 

Vss 

20 [22] 


Supply Common 

WR1 

WR2 

18 [20] 
19 [21] 

1 

Write Inputs. When either input is active (high or low, respectively), while the ACE is selected, the CPU is allowed 
to write control words or data into a selected ACE register. Only one of these inputs if required to transfer data during 
a write operation; the other input should be tied in its inactive state (i.e., WR2 tied low or WR1 tied high). 

XIN 

XOUT 

16 [18] 
17 [19] 

I/O 

External Clock. Connects the ACE to the main timing reference (clock or crystal). 


Pin numbers shown in brackets are for the FN package. 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1) . - 0.5 V to 7 V 

Input voltage range at any input, V| . -0.5Vto7V 

Output voltlage range, Vq ... - 0.5 V to 7 V 

Operating free-air temperature range, Ta . 0 °C to 70°C 

Storage temperature range.- 65°C to 1 SO^C 

Case temperature for 10 seconds: FN package . 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package .. 260°C 

NOTE 1: All voltage values are with respect to Vss- . 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 

5.25 

V 

High-level input voltage, V|h 

2 

Vcc 

V 

Low-level input voltage, V|l 

-0.5 

0.8 

V 

Operating free-air temperature, Ta 

0 

70 

“C 
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electrical characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Vqh^ High-level output voltage 

Iqh = -1 niA 

2.4 

V 

VoL^ Low-level output voltage 

Iql = 1.6 mA 

0.4 

V 

l|f(g Input leakage current 

Vcc = 5.25 V, Vss = 0, 

V| = 0 to 5.25 V, 

All other pins floating 

±10 

[xA 

•OZ High-impedance output current 

Vcc = 5.25 V, Vss = 0, 

Vo = 0 to 5.25 V, 

Chip selected in Write mode or 

Chip deselected 

±20 

pA 

IqC Supply current 

Vcc = 5.25 V, Ta - 25°C, 

SIN, DSR, DCD, CTS, and Rl at 2 V, 

All other inputs at 0.8 V, 

XTAL1 at 4 MHz, 

No load on outputs. 

Baud rate = 50 kilobits per second 

10 

mA 

CxiN Clock input capacitance 

Vcc = 0 , Vss = 0 , 

All other pins grounded, 
f = 1 MHz, Ta = 25°C 

15 20 

PF 

CxOUT Clock output capacitance 

o 

CO 

o 

CM 

pF 

Cj Input capacitance 

6 10 

pF 

Co Output capacitance 

10 20 

pF 


t All typical values are at Vqq = 5 V, Ta = 25°C. 

+ These parameters apply for all outputs except XOUT. 


system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 


PARAMETER 

ALT. SYMBOL 

FIGURE 

MIN MAX 

UNIT 

tcR 

Cycle time, read (t^y + t^s + t^g) 

RC 


175 

ns 

tcW 

Cycle time, write (t^e + tci 5 -f t^e) 

WC 


175 

ns 

1w5 

Pulse duration, address strobe low 

tADS 

2,3 

15 

ns 

1w6 

Pulse duration, write strobe 

IWR 

2 

80 

ns 

^7 

Pulse duration, read strobe 

tRD 

3 

80 

ns 

1w8 

Pulse duration, master reset 

tMR 


1 

US 

1su1 

Setup time, address 

lAS 

2,3 

15 

ns 

1su2 

Setup time, chip select 

tcs 

2,3 

15 

ns 

1su3 

Setup time, data 

Ids 

2 

15 

ns 

th1 

Hold time, address 

lAH 

2,3 

0 

ns 

1h2 

Hold time, chip select 

tCH 

2,3 

0 

ns 

1h3 

Hold time, write to chip select 

twcs 

2 

i 20 

ns 

th4 

Hold time, write to address 

IWA 

2 

20 

ns 

1h5 

Hold time, data 

. tDH 

2 

15 

ns 

the 

Hold time, read to chip select 

tRCS 

3 

20 

ns 

th7 

Hold time, read to address 

tRA 

3 

20 

ns 

td4® 

Delay time, select to write 

tcsw 

2 

15 

ns 

td5® 

Delay time, address to write 

tAW 

2 

15 

ns 

td6 

Delay time, write cycle 

iwc 

2 

80 

ns 

td7^ 

Delay time, chip select to read 

tCSR 

3 

15 

ns 

tds^ 

Delay time, address to read 

tAR 

3 i 

15 

ns 

td9 

Delay time, read cycle 

tRC 

3 

80 

ns 


§ Only applies when ADS is low. 
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system switching characteristics over recommended ranges of supply voltage and operating free- 
air temperature (see Note 2) 


PARAMETER 

ALT. SYMBOL 

FIGURE 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

tw1 

Pulse duration, clock high 

tXH 

1 

f = 9 MHz maximum 

50 

ns 

tw2 

Pulse duration, clock low 

tXL 

1 

f = 9 MHz maximum 

50 

ns 

tdIO 

Delay time, read to data 

tRVD 

3 

Cl = 100 pF 

60 

ns 

td11 

Delay time, read to floating data 

tHZ 

3 

u_ 

Q. 

O 

O 

II 

O 

0 

60 

ns 

tdis(R) 

Read to driver disable 

tRDD 

3 

LL 

Q. 

O 

O 

II 

_J 

o 

60 

ns 


baud generator switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 


PARAMETER 

ALT. SYMBOL 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tw 3 Pulse duration, BAUDOUT low 

tLW 

1 

f = 9 MHz, CLK 2, 
Cl = 100 pF 

80 

ns 

tw 4 Pulse duration, BAUDOUT high 

tHW 

1 

f = 9MHz, CLK-i-2, 
Cl - 100 pF 

100 

ns 

tdi Delay time, 6AUDOUT low to high 

tBLD 

1 

LL 

Q. 

O 

O 

11 

_J 

o 

125 

ns 

td2 Delay time, BAUDOUT high to low 

tBHD 

1 

Cl - 100 pF 

125 

ns 


receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature (see Note 3) 


PARAMETER 

ALT. SYMBOL 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

tdi 2 Delay time, RCLK to sample 

tSCD 

4 


100 

ns 

. Delay time, stop to set interrupt or 

“read RBR to LSI interrupt 

tSINT 

4,5,6,7,8 


1 

RCLK 

cycles 

tdi 4 Delay time, read RBR/LSR to reset interrupt 

tRINT 

4,5,6,7,8 

LL 

Q. 

O 

O 

II 

_J 

o 

150 

ns 


transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 


PARAMETER 

ALT. SYMBOL 

FIGURE 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

td15 

Delay time, initial write to transmit start 

1|RS 

9 


8 

24 

baudout 

cycles 

tdi 6 

Delay time, stop to interrupt 

tSTI 

9 


8 

8 

baudout 

cycles 

tdi 7 

Delay time, write THR to reset interrupt 

iHR 

9 

Cl - 100 pF 

140 

ns 

tdi 8 

Delay time, initial write to interrupt (THRE) 

isi 

9 


16 

32 

_ 

baudout 

cycles 

td19 

Delay time, read HR to reset interrupt (THRE) 

1|R 

9 

LL 

Q. 

o 

o 

II 

_J 

o 

140 

ns 

td20 

Delay time, write to TXRDY inactive 

iwxi 

10,11 

LL 

Q. 

O 

O 

It 

_l 

o 

195 

ns 

td21 

Delay time, start to TXRDY active 

tSXA 

10,11 

Cl - 100 pF 

8 

baudout 

cycles 


modem control switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 


PARAMETER 

ALT. SYMBOL 

FIGURE 

TEST CONDITIONS 

MIN MAX 

UNIT 

td22 Delay time, write MCR to output 

IMDO 

12 

Cl - 100 pF 

100 

ns 

td23 Delay time, modem interrupt to set interrupt 

ISIM 

12 

Cl - 100 pF 

170 

ns 

1d24 Delay time, read MSR to reset interrupt 

tRIM 

12 

Cl - 100 pF 

140 

ns 


NOTES: 2. Charge and discharge time is determined by Vql. Vqh* ^nd external loading. 

3. In FIFO mode RC = 425 ns (minimum) between reads of the receiver FIFO and the status registers (interrupt identification register 
or line status register). 
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PARAMETER MEASUREMENT INFORMATION 


^ 


XIN 

OR 

RCLK 

(9 MHz MAX) 





XIN 


BAUDOUT 

( 1 / 1 ) 


BAUDOUT 

(1/2) 


BAUDOUT 

(1/3) 


1d1- 


jmiiji_JIT 

♦cH-M 

LimrUi- 

1 

“L 




T4~-tw3-^i 




1 


BAUDOUT 

(1/N) 

(N>3) 





_ 2 XIN _^ 



CYCLES i 

(N.2) XIN 


, 

^ CYCLES ^ 



FIGURE 1. BAUD GENERATOR TIMING 
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—^w5—^ 



D0-D7 .. - ... ■■■< VALID DATA 


t Applicable only when ADS is tied low. 

FIGURE 2. WRITE CYCLE TIMING 
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^— *W5 —► 



't' Applicable only when ADS is tied low. 

FIGURES. READ CYCLE TIMING 


Texas ^5^ 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-934 












TL16C550A 

ASYNCHRONOUS COMMUNICATIONS ELEMENT 


PARAMETER MEASUREMENT rNFORMATION 



SAMPLE 

CLOCK 


TL16C450 MODE; 








FIGURE 4. RECEIVER TIMING 
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SAMPLE 

CLOCK 



TRIGGER LEVEL 
INTERRUPT 
(FCR6, 7 = 0, 0) 


LSI INTERRUPT 



(FIFO AT OR ABOVE 
TRIGGER LEVEL) 
(FIFO BELOW TRIGGER 
LEVEL) 




SAMPLE 

CLOCK 



TIME OUT OR 
TRIGGER LEVEL 
INTERRUPT 


LSI INTERRUPT 


RD1, RD2 
(RDSLR) 



RD1, RD2 
(RDRBR) 

PREVIOUS BYTE 
READ FROM FIFO 

FIGURE 6. RECEIVER FIFO BYTES OTHER THAN THE FIRST BYTE (DR INTERNAL BIT ALREADY SET) 

NOTE A: For a timeout interrupt, t(ji 3 = 8 RCLKs. 
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PARAMETER MEASUREMENT INFORMATION 


m 

(RD RBR) 


Vr 


SIN 

(FIRST BYTE) 



ACTIVE 



(See Note A) 


SAMPLE 

CLOCK 


RXRDY 




Vr 


td13 

(See Note B) 





NOTES: A.This is the reading of the last byte in the FIFO. 
B. For a timeout interrupt, tc |-|3 = 8 RCLKs. 


FIGURE 7. RECEIVER READY (PIN 29), FCRO = 0 OR FCRO = 1 AND FCR3 = 0 (MODE 0) 



NOTES: A.This is the reading of the last byte in the FIFO. 

B. For a timeout interrupt, t<j-| 3 = 8 RCLKS. 

FIGURE 8. RECEIVER READY (PIN 29) FCR = 1 AND FCR3 = 1 (MODE 1) 
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CTS, DSR, DCD 


INTRPT 

(MODEM) 


RD2 (RD MSR) 


Rl 


\_ 

I 

td23— 

_/ 

< -td24 I 

_ / \ _ 

td23 

\ _ / 

FIGURE 12. MODEM CONTROL TIMING 
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TU6C550A ALTERNATE 



Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


2-941 







TL16C550A 

ASYNCHRONOUS COMMUNICATIONS ELEMENT 
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TABLE 1. REGISTER SELECTION 


DLABt 

A2 

A1 

AO 

REGISTER 

0 

L 

L 

L 

Receiver buffer (read), transmitter holding register (write) 

0 

L 

L 

H 

Interrupt enable 

X 

L 

H 

L 

Interrupt identification (read only) 

X 

L 

H 

L 

FIFO control (write) 

X 

L 

H 

H 

Line control 

X 

H 

L 

L 

Modem control 

X 

H 

L 

H 

Line status 

X 

H 

H 

L 

Modem status 

X 

H 

H 

H 

Scratch 

1 

L 

L 

L 

Divisor latch (LSB) 

1 

L 

L 

H 

Divisor Latch (MSB) 


t The Divisor Latch Access Bit (DLAB) is the most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3). 


TABLE 2. ACE RESET FUNCTIONS 


REGISTER/SiGNAL 

RESET 

CONTROL 

RESET STATE 

Interrupt Enable Register 

Master Reset 

All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register 

Master Reset 

Bit 0 is high, bits 1-3 are low, and bits 4-7 are 
permanently low 

FIFO Control Register 

Master Reset 

All bits low 

Line Control Register 

Master Reset 

All bits low 

Modem Control Register 

Master Reset 

All bits low (5-7 permanent) 

Line Status Register 

Master Reset 

Bits 5 and 6 are high, all other bits are low 

Modem Status Register 

Master Reset 

Bits 0-3 are low, bits 4-7 are input signals 

SOUT 

Master Reset 

High 

INTRPT (Receiver Error Flag) 

Read LSR/MR 

Low 

INTRPT (Received Data Available) 

Read RBR/MR 

Low 

INTRPT (Transmitter Holding Register Empty) 

Read IIR/Write 
THR/MR 

Low 

INTRPT (Modem Status Changes) 

Read MSR/MR 

Low 

0DT2 

Master Reset 

High 


Master Reset 

High 

um 

Master Reset 

High 

0DT1 

Master Reset 

High 

Scratch Register 

Master Reset 

No effect 

Divisor Latch (LSB and MSB) Registers 

Master Reset 

No effect 

Receiver Buffer Registers 

Master Reset 

No effect 

Transmitter Holding Registers 

Master Reset 

No effect 

RCVR FIFO 

MR/FCR1-FCR0/ 

AFCRO 

All bits low 

XMIT FIFO 

MR/FCR2-FCR0/ 

AFCRO 

All bits low 
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accessible registers 

The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 


Bit 

No. 

REGISTER ADDRESS | 

0 DLAB = 0 

0 DLAB = 0 

1 DLAB = 0 

2 

2 

3 

4 

5 


7 

0DLAB = 1 

1 DLAB = 1 

Receiver 

Buffer 

Register 

(Read 

Only) 

Transmitter 

Holding 

Register 

(Write 

Only) 

Interrupt 

Enable 

Register 

Interrupt 

Ident. 

Register 

(Read 

Only) 

FIFO 

Control 

Register 

(Write 

Only) 

Line 

Control 

Register 

MODEM 

Control 

Register 

Line 

Status 

Register 

MODEM 

Status 

Register 

Scratch 

Register 

Divisor 

Latch 

(LSB) 

Latch 

(MSB) 


RBR 

THR 

lER 

HR 

FCR 

LCR 

MCR 

LSR* 

MSR 

SCR 

DLL 

DLM 

0 

Data Bit ot 

Data Bit 0 

Enable 

Received 

Data 

Available 

Interrupt 

(ERBI) 

"0" if 
Interrupt 
Pending 

FIFO 

Enable 

Word 

Length 

Select 

BitO 

(WLSO) 

Data 

Terminal 

Ready 

(DTR) 

Data 

Ready 

(DR) 

Delta 
Clear 
to Send 
(ACTS) 

BitO 

BitO 

Bits 

1 

Data Bit 1 

Data Bit 1 

Enable 

Transmitter 

Holding 

Register 

Empty 

Interrupt 

(ETBEl) 

Interrupt 

ID 

Bit (0) 

Receiver 

FIFO 

Reset 

Word 

Length 

Select 

Biti 

(WLS1) 

Request 
to Send 
(RTS) 

Overrun 

Error 

(OE) 

Delta 

Data 

Set 

Ready 

(ADSR) 

Bit 1 

Bit 1 

Bite 

2 

Data Bit 2 

Data Bit 2 

Enable 
Receiver 
Line Status 
Interrupt 
(ELSI) 

Interrupt 

ID 

Bit (1) 

Transmitter 

FIFO 

Reset 

Number of 
Stop Bits 
(STB) 

Out 1 

Parity 

Error 

(PE) 

Trailing 
Edge Ring 
Indicator 
(TERI) 

Bit 2 

Bit 2 

Bit 10 

3 

Data Bit 3 

Data Bit 3 

Enable 
MODEM 
Status i 
Interrupt 
(EDSSI) I 

interrupt 

ID 

Bit (2) 
(Note 4) 

DMA 

Mode 

Select 

Parity 

Enable 

(PEN) 

Out 2 i 

Framing 

Error 

(FE) 

Delta 

Data 

Carrier 

Detect 

(ADCD) 

Bit 3 

Bits 

Bit 11 

4 

Data Bit 4 

Data Bit 4 

0 

0 

Reserved 

Even 

Parity 

Select 

(EPS) 

Loop 

Break 

Interrupt 

(Bl) 

Clear 

to 

Send 

(CTS) 

Bit 4 

Bit 4 

Bit 12 

5 

Data Bit 5 

Data Bit 5 

0 

0 

Reserved 

Stick 

Parity 

0 

Transmitter 

Holding 

Register 

(THRE) 

Data 

Set 

Ready 

(DSR) 

Bits 

Bits 

Bit 13 

6 

Data Bit 6 

Data Bit 6 

0 

FIFOs 
Enabled 
(Note 4) 

Receiver 

Set 

Break • 

0 

Transmitter 

Empty 

(TEMT) 

Ring 

Indicator 

(Ri) 

Bite 

Bite I 

i 

Bit 14 

7 i 

i 

Data Bit 7 ^ 

Data Bit ? 

I 

0 

_I 

FIFOs 
Enabled 
(Note 4) 

Receiver 

Trigger 

(MSB) 

Divisor 

Latch 

Access 

Bit 

(DLAB) 

0 

Error in 
RCVR 
FIFO 
(Note 4) 

Data 

Carrier 

Detect 

(DCD) 

Bit 7 

-—.——^ 

Bit? 

Bills 


t Bit 0 is the least significant bit. It is the first bit serially transmitted or received. 
NOTE 4: These bits are always 0 in the TL16C450 mode. 
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receiver buffer register (RBR) 

The ACE’s receiver section consists of a Receiver Shift Register (RSR) and a Receiver Buffer Register (RBR). 
The RBR is actually a 16-byte FIFO. Timing Is supplied by the 16 X Receiver Clock (RCLK). Receiver section 
control is a function of the ACE’s Line Control Register. 

The ACE’s RSR receives serial data from the Serial Ir^put (SIN) pin. The RSR then deserializes the data and 
moves it into the RBR FIFO. In the TL16C450 mode, when a character is placed in the Receiver Buffer Register 
and the Received Data Available Interrupt is enabled, an Interrupt is generated. This interrupt is cleared when 
the data Is read out of the Receiver Buffer Register. In the FIFO mode, the interrupts are generated based on 
the control setup in the FIFO Control Register. 

transmitter holding register (THR) 

The ACE’s transmitter section consists of a Transmitter Holding Register (THR) and a Transmitter Shift 
Register (TSR). The THR Is actually a 16-byte FIFO. Timing is supplied by the Baud Out (BAUDOUT) clock 
signal. Transmitter section control is a function of the ACE’s Line Control Register. 

The ACE THR receives data off the Internal Data Bus and, when the shift register Is idle, moves it Into the TSR. 
The TSR serializes the data and outputs it at the Serial Output (SOUT). In the TL16C450 mode, if the THR is 
empty and the Transmitter Holding Register Empty (THRE) interrupt is enabled, an Interrupt is generated. This 
interrupt is cleared when a character is loaded Into the register. In the FIFO mode, the interrupts are 
generated based on the control setup in the FIFO control register. 

interrupt enable register (lER) 

The Interrupt Enable Register enables each of the five types of Interrupts (refer to Table 4) and the INTRPT 
output signal in response to an Interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized in 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available Interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty Interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic 0. 

FIFO control register 

The FIFO control register (FCR) is a write-only register at the same location as the HR, which Is a read-only 
register. The FCR is used to enable the FIFOs, clear the FIFOs, set the receiver FIFO trigger level, and select 
the type of DMA signalling. 

Bit 0. FCRO, when set to logic 1, enables the transmit and receive FIFOs. This bit must be a 1 when other FCR 
bits are written to or they will not be programmed. Changing this bit clears the FIFOs. 

Bit 1. FCR1, when set to logic 1, clears all bytes in the receiver FIFO and resets its counter logic 

to 0. The shift register is not cleared. The 1 that is written to this bit position is self clearing. 

Bit 2. FCR2, when set to logic 1, clears all bytes in the transmit FIFO and resets its counter to 0. The shift 
register is not cleared. The 1 that is written to this bit position is self clearing. 

Bit 3. If FCRO is a 1, setting FCR3 to a 1 causes the RXRDY and TXRDY to change from mode 0 to mode 1. 
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Bits 4 and 5. FCR4 and FCR5 are reserved for future use. 

Bits 6 and 7. FCR6 and FCR7 are used to set the trigger level for the receiver FIFO interrupt. 


BIT? 

BITS 

RECEIVER FIFO 

TRIGGER LEVEL (BYTES) 

0 

0 

01 

0 

1 

04 

1 

0 

08 

1 

1 

14 


interrupt identification register (HR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most popular microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 — Receiver line status (highest priority) 

Priority 2 - Receiver data ready or Receiver character timeout 
Priority 3 — Transmitter holding register empty 
Priority 4 — Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that Interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. Detail on each bit are as follows: 

Bit 0. This bit can be used either in a hardwire-prioritized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to ioentify the highest priority interrupt pending, as indicated in Table 4. 

Bit 3. This bit is always 0 in the TL16C450 mode. In FIFO mode, this bit is set with bit 2 to indicate that a 
timeout interrupt is pending. 

Bits 4 thru 5. These two bits are not used and are always set at logic 0. 

Bits 6 and 7. These two bits are always 0 in the TL16C450 mode. They are set when bit 0 of the FIFO Control 
Register is equal to 1. 
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TABLE 4. INTERRUPT CONTROL FUNCTIONS 



None 


Receiver line status 


Overrun error, parity error, 
framing error,or break interrrupt 


Reading the Line Status 
register 


Received data available 


Receiver data available in the 
TL16C450 mode or trigger level 
reached In the FIFO mode. 


Reading the Receiver buffer 
Buffer register 


Character timeout 
indication 


No characters have been 
removed from or input to the 
receiver FIFO during the last 
four character times and there 
is at least one character in it 
during this time 


Reading the Receiver 
Buffer Register 


Transmitter Holding 
register empty 


Transmitter Holding register 
empty 


Reading the Interrupt 
Identification register (if source 
of interrupt) or writing into the 
Transmitter Holding register 


Modem status 


Clear to Send, Data Set Ready, 
Ring Indicator, or Data Carrier 
Detect 


Reading the Modem Status 
register 
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line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized in Table 3 and are described below. 

Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 


Bit 1 Bit 0 

Word Length 

0 0 

5 Bits 

0 1 

6 Bits 

1 0 

7 Bits 

1 1 

8 Bits 


Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 is a logic 1, the number of Stop bits generated is 
dependent on the word length selected with bits 0 and 1. The receive clocks the first stop bit only, regardless 
of the number of stop bits selected. The number of Stop bits generated, in relation to word length and bit 2, is 
shown in the following. 


Bit 2 

Word Length Selected 
by Bits 1 and 2 

Number of Stop 

Bits Generated 


Any word iength 

1 

1 

5 bits 

1 1/2 

1 

6 bits 

2 

1 

7 bits 

2 

1 

8 bits 

2 


Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 Is a logic 1, parity is checked. 
When bit 3 Is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic 1s in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic Is). 

Bit 5. This is the Stick parity bit. When bits 3,4, and 5 are logic 1 s, the Parity bit is transmitted and checked as 
a logic 0. When bits 3 and 5 are logic Is and bit 4 is a logic 0, the Parity bit is transmitted and checked as a 
logic 1. If bit 5 is a logic 0, stick parity Is disabled. 

Bit 6. This bit Is the Break Control bit. Bit 6 Is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic; it only effects the serial 
output. 

Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setting this bit to a logic 1 forces the DTR 
output to its low state. When bit 0 is set to a logic 0, DTR goes high. 

Bit 1 . Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit O’s control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) controls the Outp ut 1 (OUT 1) signal, a user-designated output signal, in a manner 
identical to Bit O’s control over the DTR output. 

Bit 3. Bit 3 (OUT 2) controls the Outp ut 2 (OUT 2) signal, a user-designated output signal, in a manner 
identical to Bit O’s control over the DTR output. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output (SOUT) is set high. 

2. The receiver Serial Input (SIN) is disconnected. 

3. The output of the Transmitter S hift register i s loop ed back into the Receiver Shift register input. 

4. The four modem control inputs ( CTS, DSR, PCD, and Rl ) are disconnected. 

5. The four modem control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 
modem control Inputs. 

6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted Is Immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt’s sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are permanently set to logic 0. 

line status register (LSR)t 

The Line Status Register provides information to the CPU concerning the status of data transfers. The 
contents of this register are described below and summarized in Table 3. 

Bit 0. Bit 0 Is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register or the FIFO 
and Is reset to logic 0 by reading all of the data in the Receiver Buffer Register or the FIFO. 

Bit 1+. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, It indicates that before the 
character in the Receiver Buffer register was read, It was overwritten by the next character transferred into the 
register. The OE indicator Is reset every time the CPU reads the contents of the Line Status register. If the FIFO 
mode data continues to fill the FIFO beyond the trigger level, an overrun error will occur only after the FIFO is 
full and the next character has been completely received in the shift register. OE is indicated to the CPU as 
soon as it happens. The character in the shift register Is overwritten, but is not transferred to the FIFO. 

Bit 2+. Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit Is 
reset every time the CPU reads the contents of the Line Status register. In the FIFO mode, this error is 


t The Line Status register is intended for read operations only; writing to this register is not recommended outside of a factory testing 
environment. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 


Texas 

Instruments 


2-948 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 





TL16C550A 

ASYNCHRONOUS COMMUNICATIONS ELEMENT 


associated with the particular character in the FIFO to which it applies. This error is revealed to the CPU when 
its associated character is at the top of the FIFO. 

Bit 3+. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. In the FIFO mode, this error is associated with the particular character in the FIFO to 
which it applies. This error is revealed to the CPU when its associated character is at the top of the FIFO. The 
ACE will try to resynchronize after a framing error. To accomplish this, it is assumed that the framing error is 
due to the next start bit. The ACE then samples this start bit twice and then accepts the input data. 

Bit 4t. Bit 4 is the Break Interrupt (Bl) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A “full-word transmission time” 
is defined as the total time of the Start, Data, Parity, and Stop bits. The Bl bit is reset every time the CPU reads 
the contents of the Line Status register. In the FIFO mode, this error is associated with the particular character 
in the FIFO to which it applies. This error is revealed to the CPU when its associated character is at the top of 
the FIFO. When break occurs, only one 0 character is loaded into the FIFO. The next character transfer is 
enabled after SIN goes to the marking state and receives the next valid start bit. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to logic 1 when the 
Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If the THRE 
interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a logic 1 
when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. This bit 
is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. In the FIFO 
mode, this bit is set when the transmit FIFO is empty; it is cleared when at least 1 byte is written to the transmit 
FIFO. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. In the FIFO mode, this bit is 
set to a 1 when the transmitter FIFO and shift register are both empty. 

Bit 7. In the TL16C550A, this bit is always reset to logic 0. In the TL16C450 mode, this bit is always a 0. In the 
FIFO mode, LSR7 is set when there is at least one parity, framing, or break error in the FIFO. It is cleared when 
the microprocessor reads the LSR and there are no subsequent errors in the FIFO. 


+ Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state, the appropriate bit is set to logic 1. 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the change In Clear to'Send (DCTS) indicator. This bit indicates that the CTS input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the change in Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has 
changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status 
Interrupt is enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the W\ input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrupt is enabled, a 
Modem Status Interrupt is generated. 
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Bit 3. Bit 3 is the change in Data Carrier Detect (DDCD) Indicator. This bit Indicates that the DCD Input to the 
chip has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrupt is enabled, a Modem Status Interrupt Is generated. 

Bit 4. Bit 4 is the compliment of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the compliment of the Data Set Ready (DSR) Input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit Is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the compliment of the Ring Indicator (Rl) Input. If Bit 4 (loop) of the Modem Control register Is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the compliment of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 

scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer’s use as a “scratchpad,” in the 
sense that it will temporarily hold the programmer’s data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable baud generator that takes a clock input In the range between dc and 
8 MHz and divides it by-a divisor in the range between 1 and 2'16~1. The output frequency of the baud 
generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = XIN frequency Input -j- (desired baud rate X 16) 

Two 8-blt registers, called divisor latches, are used to store the divisor in a 16-bit binary format. These divisor 
latches must be loaded during initialization of the ACE in order to ensure desired operation of the baud 
generator. When either of the divisor latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. 

Tables 5 and 6, which follow, illustrate the use of the baud generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilobits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

Refer to Figure 10 for examples of typical clock circuits. 

FIFO interrupt-mode operation 

When the receiver FIFO and receiver Interrupts are enabled (FCRO = 1, lERO = 1) receiver interrupts will 
occur as follows: 

1. The Receive Data Available interrupt will be issued to the microprocessor when the FIFO has 
reached its programmed trigger level. It will be cleared as soon as the FIFO drops below its 
programmed trigger level. 

2. The HR Receive Data Available indication also occurs when the FIFO trigger level is reached, and, like 
the interrupt, it is cleared when the FIFO drops below the trigger level. 

3. The Receiver Line Status Interrupt (HR = 06), as before, has higher priority than the Received Data 
Available (HR = 04) interrupt. 

4. The data ready bit (LSRO) is set as soon as a character is transferred from the shift register to the 
receiver FIFO. It is reset when the FIFO is empty. 

When receiver FIFO and receiver interrupts are enabled, receiver FIFO timeout interrupts will occur as follows: 
1. FIFO timeout interrupt will occur if the following conditions exist: 

a. At least one character is in the FIFO. 

b. The most recent serial character received was longer than 4 continuous character times ago (if 
2 stop bits are programmed, the second one is included in this time delay). 
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c. The most recent microprocessor read of the FIFO was longer than 4 continuous character 
times ago. 

This will cause a maximum character received to interrupt issued delay of 160 ms at 300 baud with a 
12-bit character. 

2. Character times are calculated by using the RCLK input for a clock signal (this makes the delay 
proportional to the baud rate). 

3. When a timeout interrupt has occurred, it is cleared and the timer reset when the microprocessor 
reads one character from the receiver FIFO. 

4. When a timeout interrupt has not occurred, the timeout timer is reset after a new character is received 
or after the microprocessor reads the receiver FIFO. 

When the transmit FIFO and transmitter interrupts are enabled (FCRO = 1, IER1 = 1), transmit interrupts will 
occur as follows: 

1. The Transmitter Holding Register interrupt (02) occurs when the transmit FIFO is empty. It is cleared 
as soon as the Transmitter Holding Register is written to (1 to 16 characters may be written to the 
transmit FIFO while servicing this interrupt) or the HR is read. 

2. The Transmit FIFO Empty indications will be delayed 1 character time minus the last stop bit time 
when the following occurs: THRE = 1 and there have not been at least two bytes at the same time in 
the transmit FIFO since the last THRE = 1. The first transmitter Interrupt after changing FCRO will be 
immediate, if it is enabled. 

Character timeout and receiver FIFO trigger level interrupts have the same priority as the current Received 
Data Available Interrupt; Transmit FIFO Empty has the same priority as the current Transmitter Holding 
Register Empty interrupt. 

FIFO polled-mode operation 

With FCRO = 1, resetting lERO, IER1, IER2, IER3, or all four to 0 puts the ACE in the FIFO Polled Mode of 
operation. Since the receiver and transmitter are controlled separately, either one or both can be in the polled 
mode of operation. 

In this mode, the user program will check receiver and transmitter status via the LSR. As stated previously: 

1. LSRO will be set as long as there is one byte in the receiver FIFO. 

2. LSR1 through LSR4 will specify which error(s) have occurred. Character error status is handled the 
same way as when in the Interrupt mode, the HR is not affected since IER2 = 0. 

3. LSR5 will indicate when the transmit FIFO is empty. 

4. LSR6 will Indicate that both the transmit FIFO and shift registers are empty. 

5. LSR7 will indicate whether there are any errors in the receiver FIFO. 

There is no trigger level reached or timeout conditions Indicated in the FIFO Polled Mode. However, the 
receiver and transmit FIFOs are still fully capable of holding characters. 
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PRINCIPLES OF OPERATION 
TABLE 5. BAUD RATES USING A 1.8432-MHz CRYSTAL 



TABLE 6. BAUD RATES USING A 3.072-MHz CRYSTAL 
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FIGURE 16. TYPICAL CLOCK CIRCUITS 
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UA9636AC 

DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


Meets EIA Standards RS-423>A and 
RS-232-C and Federal Standard 1030 

Slew Rate Control 

Output Short-Circuit-Current Limiting 
Wide Supply Voltage Range 


D2608, OCTOBER 1980-REVISED SEPTEMBER 1986 


D, JG, OR P PACKAGE 
(TOP VIEW) 


w-s [TiTJiT] vcc 


1A Q 2 
2AII3 
GND 114 


D 1Y 
H 2 Y 

H vcc- 


• 8-Pin Package 

• Designed to Be Interchangeable With 
Fairchild 9636A 

description 

The UA9636AC is a dual single-ended line driver 
designed to meet EIA Standards RS-423-A and 
RS-232-C and Federal Standard 1030. The slew 
rates of both amplifiers are controlled by a single 
external resistor, RwS/ connected between the 
wave-shape-control terminal and ground. Output 
current limiting is provided. Inputs are 
compatible with TTL and CMOS and are diode- 
protected against negative transients. This 
device operates from ± 12 V and is supplied In 
an 8-pin package. 

The UA9636AC is characterized for operation 
from 0°C to 70 °C. 


logic symbol t 


w-s 


1A 

2A 


(1) ^ 

[SLEW-RATE] 

n H 

A 

(2) 


(3) 






iZl 

( 6 ) 


1Y 

2Y 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
these specifications per the terms of Texas 
Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Positive supply voltage range, Vcc+ (see Note 1)... VcC- to 15 V 

Negative supply voltage range, VcC-.. • .. 0.5 V to -15 V 

Output voltage.......... ± 15 V 

Output current......... ±150 mA 

Continuous total power dissipation (see Note 2)... See Dissipation Rating Table 

Operating free-air temperature range .. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package . 300°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and P packages. 260°C 

NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. In the JG package, uA9636AC chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta “ 25®C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70 ®c 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

JG 

825 mW 

6.6 mW/oC 

528 mW 

P 

1000 mW 

8.0 mW/°C 

640 rnW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Positive supply voltage, V^c + 

10.8 12 13.2 

V 

Negative supply voltage, Vcc_ 

-10.8 -12 -13.2 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V||_ 

0.8 

V 

Wave-shaping resistor, Rws 

10 1000 

kO 

Operating free-air temperature, Ta 

0 70 

°C 
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electrical characteristics over recommended range of free-air temperature, supply voltage, and wave¬ 
shaping resistance (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 
(See Note 3} 

UNIT 

VlK 

Input clamp voltage 

Ij = -15 mA 


-1.1 

-1.5 

V 




Rl = cx) 

5 

5.6 

6 


Vqh 

High-level output voltage 

V] = 0.8 V 

Rl = 3 kfi to ground 

5 

5.6 

6 

V 




Rl = 450 fi to ground 

4 

5.4 

6 





Rl = 00 

-6 

-5.7 

-5 


VOL 

Low-level output voltage 

Vi = 2 V 

Rl = 3 kfi to ground 

-6 

-5.6 

-5 

V 




Rl = 450 n to ground 

-6 

-5.4 

-4 


l|H 

High-level input current 

V| = 2.4 V 

10 

f.A 

V| = 5.5 V 

100 

l|L 

Low-level input current 

V| = 0.4 V 


-20 

-80 

fiA 

lo 

Output current (power off) 

vcc± = 0, 

Vq = ± 6 V 

±100 

fiA 

5 os 

Short-circuit output current^ 

V| = 2 V 

15 

25 

150 

mA 

V| = 0 

-15 

-40 

-150 

fo 

Output resistance 

Rl = 450 0 


25 

50 

U 

'cc + 

Positive supply current 

Vcc = ±12 V, 

^WS ~ 10® 

V| = 0, 

Output open 


13 

18 

mA 

*CC- 

Negative supply current 

Vcc = ±12 V, 

Rws = 100 kOr 

V| = 0, 

Output open 


-13 

-18 

mA 


^All typical values are at V^c ± 12 V, = 25 °C. 

I^Not more than one output should be shorted to ground at a time. 

NOTE 3: The algebraic convention, in which the less-positive (more-negative) limit is designated as minimum, is used in this data sheet 
for logic voltage levels, e.g., when -5 V is the maximum, the minimum is a more-negative voltage. 


switching characteristics, Vcc± = 12 V, Ta * 25 see Figure 1 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 





Rws = 10 kO 

0.8 

1.1 

1.4 


tTLH 

Transition time, iow-to-high-ieve! output 

Rl 

= 450 Q, 

Rws “ 100 kfi 

8 

11 

14 

flS 

Cl 

= 30 pF 

Rws “ 500 kfl 

40 

55 

70 





Rws ~ 1 ^^0 

80 

110 

140 






Rws = 10 kfi 

0.8 

1.1 

1.4 


tTHL 

Transition time, high-to-low-level output 

Rl 

= 450 C, 

Rws ~ 100 kC 

8 

11 

14 

IXS 

Cl 

= 30 pF 

Rws = 500 kO 

40 

55 

70 





Rws = 1 >^0 

80 

110 

140 
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PARAMETER MEASUREMENT INFORMATION 


Vcc + 



»THL - M W- —►I M - 'TLH 

II II 


TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t^ <10 ns, tf < 10 ns, Zq = 50 0, 
PRR < 1 kHz, duty cycle = 50%. 

FIGURE 1. TRANSITION TIMES 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 



0 0.4 0.8 1.2 1.6 2 

V|~ Input Voltage —V 

FIGURE 2 


INPUT CURRENT 
vs 
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—1—1 
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ta 
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Fa 
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)°C 
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FIGURE 3 
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TYPICAL CHARACTERISTICS 

OUTPUT CURRENT OUTPUT CURRENT 


vs 


OUTPUT VOLTAGE 
(POWER ON) 



-10-8 -6 -4 -2 0 2 4 6 8 10 

Vq -Output Voltage —V 

FIGURE 4 


vs 


OUTPUT VOLTAGE 
(POWER OFF) 



TRANSITION TIMES 


vs 



0.01 0.04 0.1 0.4 1 4 10 

RWS~VVaveshaping Resistance—MO 

FIGURE 6 
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APPLICATION INFORMATION 



FIGURE 7. RS-423-A SYSTEM APPLICATION 
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I • Meets EIA Standards RS-422-A and 
I RS-423-A 

I • Meets Federal Standards 1020 and 1030 
I • Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-ln-Line and “Small Outline” 
Packages 

• Similar to SN75157 except for Corner Vcc 
and Ground Pin Positions 

• Designed to Be Interchangeable with 
Fairchild /iA9637A 


UA9637AIVI, uA9e37AC 
DUAL DIFFERENTIAL LINE RECEIVER 


D2609, SEPTEMBER 1980-REVISED NOVEMBER 1986 


UA9637M . . . JG PACKAGE 
UA9637C . . . D, JG. OR P PACKAGE 
(TOP VIEW) 


Vcc C 

10UT C 
20UT C 
GND C 


1 U 8 

2 7 

3 6 

4 6 


H 1IN + 
I] 1IN- 
H 2IN + 
J 2IN- 


logic symbol 


1IN + 
1IN- 
2IN + 
2IN- 


( 8 ) 


(7) 


(6) 1 

(5) 



xro 


( 2 ) 


(3) 


10UT 

20UT 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


description 

The UA9637AC is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 
1030. It utilizes Schottky circuitry and has TTL- 
compatible outputs. The inputs are compatible 
with either a single-ended or a differential-line 
system. This device operates from a single 5-volt 
power supply and is supplied in an 8-pin dual-in¬ 
line package and small outline package. 

The UA9637AM is characterized over the full 
military temperature range of - 55 °C to 125 °C. 
The UA9637AC is characterized for operation 
from 0°C to 70°C. 


logic diagram 



( 2 ) 


(3) 


10UT 


20 UT 


schematics of inputs and outputs 



PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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UA9637AM, uA9637AC 

DUAL DIFFERENTIAL LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . ...... . -0.5 V to 7 V 

Input voltage. ± 15 V 

Differential input voltage (see Note 2) . ± 15 V 

Output voltage (see Note 1)... --0.5 V to 5.5 V 

Low-level output current .. . 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package. 725 mW 

JG package: uA9637AM. 1050 mW 

UA9637AC.,. 825 mW 

P package... 1000 mW 

Operating free-air temperature range: uA9637AIV!. -55°C to 125°C 

UA9637AC. 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package.. 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 °C free-air temperature, derate linearly at the following rates: 5.8 mW/°C for the D package, 8.4 mW/°C 
for UA9637AM in the JG package, 6.6 mW/°C for uA9637AC in the JG package, and 8.0 mW/®C for the P package. 


recommended operating conditions 



UA9637AM 

UA9637AC 

UNIT 

MIN NOM MAX 

MiN NOM MAX 

Supply voltage, Vqc 

4.5 5 ■ 5.5 

4,75 5 5.25 

v 

Common-mode input voltage, V|q 

±7 

±7 

v 

Operating free-air temperature, T/^ 

-55 125 

0 70 



electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 
See Note 4 

UNIT 

Vj Threshold voltage (Vj^. and Vj-) 

See Note 5 

-0.2 0.2 

V 

-0.4 0.4 

Vhys Hysteresis (Vj 4 . - Vj-) 


70 

mV 

VoH High-level output voltage 

V|D = 0.2 V, Iq = -1 mA 

2.5 3.5 

V 

Vql Low-level output voltage 

V|D = -0.2 V, lo = 20 mA 

0.35 0.5 

V 

l| Input current 

Vcc = 0 to 5.5 V, 
See Note 6 

< 

II 

o 

< 

IT) 

CM 

CO 

mA 

V| = -10 V 

-1.6-3.25 

'os Short-circuit output current* 

Vq = 0, V|D = 0.2 V 

-40 -75 -100 

mA 

'eC Supply current 

V|D = -0.5 V, No load 

35 50 

mA 


^All typical values are at VqC = 5 V, = 25 ^C. 

*Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-K resistor in series with each input. 

6. The input not under test is grounded. 
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UA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 


switching characteristics, Vcc - 5 V, Ta - 25 °C 



PARAMETER 

TEST CONDITION 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

Cl = 30 pF, See Figure 1 

15 

25 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

13 

25 

ns 


PARAMETER MEASUREMENT INFORMATION 


^^00+ OUTPUT ^^00+ 




VOLTAGE WAVEFORM 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR < 5 MHz, 
duty cycle = 50%. 


FIGURE 1. TRANSITION TIMES 


TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUTVOLTAGE 


> 

I 


Z 2 

3 

a 

3 

? 

> 1 


—^ ^ 

Vcc = 4.75 V 






TA 

= 25 C 







r 

1 



i 





1 

1 

V|C = 

= 0 

1 

1 

1 





1 

1 



1^1 

1 

C = ± 

7 V 



i 

1 



1 

1 



V| 

C = ±i 

1 

VI 








1 

1 

J 

IC = 0 

1 

1 

1 





_L 



1 

Jj 










- 100 -50 0 50 100 

V|D—Differential Input Voltage—mV 

FIGURE 2 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


> 

I 


a 

3 

? 

> 1 


Vcc 

= 5.25 V 






-Ta = 

1 





T 




_L 





1 

1 

1 





1 

1 

_L 

V| 

C = 0 



1 

1 

1 





1 

1 

1 





1 

1 

V|C = 

±7 V 

V|C 

= ±7\ 

T 





T 

1 

1 





T 

1 

1 



V|C = 

= 0 

1 

1 

4_ 




J 

n 

1 

Ij 





1 

1 




1 

“T 

IJ 





J 








_, 




—100 —50 0 50 

ViD—Differential Input Voltage-mV 

FIGURE 3 
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UA9637AM, uA9637AC 

DUAL DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 

VS 



0 -10 -20 -30 -40 -50 -60 -70 -80 

• 0 H~*^' 9 ^‘Level Output Current—mA 
FIGURE 4 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 5 10 15 20 25 30 35 40 

Iql—L ow-Level Output Current—mA 
FIGURE 5 


SUPPLY CURRENT 


vs 



01 2345678 

Vcc—Supply Voltage—V 
FIGURE 6 
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1/2 UA9638AC 


UA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 


TYPICAL APPLICATION DATA 


+5 V TWISTED PAIR +5 V 



FIGURE 7. RS-422-A SYSTEM APPLICATIONS 
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UA9638C 

DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


___ D2612, OCTOBER 1980-REVISED SEPTEMBER 1986 

• Meets EiA Standard RS-422-A 

• Operates From a Single 5-V Supply 

• TTL-and CMOS-Input Compatibility 

• Output Short-Circuit Protection 

• Schottky Circuitry 

• Designed to Be interchangeable With logic symbol*^ 

Fairchild 9638 


D, JG, OR P PACKAGE 
(TOP VIEW) 

vcc^iTJFhiY 

IAC 2 7 

2A[l3 6ll2Y 
GND[;4_5 Il2Z 


description 

The UA9638C is a dual high-speed differential 
line driver designed to meet EIA Standard 
RS-422-A. The inputs are TTL- and CMOS- 
compatible and have input clamp diodes. 
Schottky-diode-clamped transistors are used to 
minimize propagation delay time. This device 
operates from a single 5-V power supply and is 
supplied in an 8-pin package. 

The UA9638C is characterized for operation 
from 0°C to 70°C. 


1A 


2A 


( 2 ) 


(3) 


( 8 ) 



(7) 

1 (6) 


(5) 


1Y 

1Z 

2Y 

2Z 


logic diagram 



^Thls symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


schematics of inputs and outputs 



PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarify 
include testing of all parameters. 
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UA9638C 

DUAL HIGH SPEED DIFFERENTIAL LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, Vqc (see Note 1)... -0.5 V to 7 V 

Input voltage range.. -0.5 V to 7 V 

Continuous total power dissipation (see Note 2). See Dissipation Rating Table 

Operating free-air temperature range. 0°C to 70°C 

Storage temperature range .. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from 10 seconds: D and P package . 260 °C 

NOTES: 1. Voltage values except differential output voltages are with respect to network ground terminal. 

2. In the JG package, uA9638C chips are glass mounted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 ®C 

Ta - 70 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

JG 

825 mW 

6.6 mWrC 

528 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-50 

nmoiNii 

Low-level output current, Iql 

50 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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UA9638C 

DUAL HIGH SPEED DIFFERENTIAL LINE DRIVER 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 



^All typical values are at V^c = 5 V and T/\ = 25 °C, 

Vqd I aficl A| Vqc I are the changes in magnitude of Vqd VqC' respectively, that occur when the input is changed from a 
high level to a low level. 

§ln EIA Standard RS-422-A, VqC' which is the average of the two output voltages with respect to ground, is called output offset voltage, Vqs- 
tOnly one output at a time should be shorted and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc “ 5 V, Ta * 25 
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UA9638C 

DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 



FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 



B. C|_ includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES 
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UA9639C 

DUAL DIFFERENTIAL LINE RECEIVER 


■ • Meets EIA Standards RS-422-A and 
I RS-423-A 

I • Meets Federal Standards 1020 and 1030 
I • Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Duai-ln-Line and "Small Outline" 
Packages 

• Designed to be Interchangeable with 
Fairchild /iA9639AC 

description 

The UA9639C is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 
1030. It utilizes Schottky circuitry and has TTL- 
compatible outputs. The inputs are compatible 
with either a single-ended or a differential-line 
system. This device operates from a single 5-volt 
power supply and is supplied in an 8-pin dual-in¬ 
line package and "small outline" package. 

The UA9639C is characterized for operation 
from 0°C to 70 °C. 


_ D3009, OCTOBER 1986 

D, JG, OR P PACKAGE 
(TOP VIEW) 

Vcc Cl U 8 H 1IN + 

10UTC2 tHiin- 

20UTC3 6l2\N + 

GND U4 SQ 2IN- 

logic symbol'*' 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


— ^ Copyright © 1986, Texas Instruments Incorporated 
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UA9639C 

DUAL DIFFERENTIAL LINE RECEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).. .... -0.5 V to 7 V 

Input voltage.......... ± 15 V 

Differential input voltage (see Note 2) ... ± 15 V 

Output voltage (see Note 1) . . . ...... -0.5 V to 5.5 V 

Low-level output current .. 50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package.. 725 mW 

JG package. 825 mW 

P package ... .. 1000 mW 

Operating free-air temperature range... 0°C to 70°C 

Storage temperature range ..... -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package. 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and P package . 260 °C 


NOTES; 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 “C free-air temperature, derate the D package to 464 mW at 70 °C at the rate of 5.8 mW/°C, the 
JG package to 528 mW at 70 °C at the rate of 6.6 mW/®C, and the P package to 640 mW at 70 °C at the rate of 8.0 mW/°C. 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voitage, Vqq 

4.75 5 

5.25 

V 

Common-mode input voltage, V|c 


V 

Operating free-air temperature 

0 

70 

°c 


electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless othewise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

See Note 4 

UNIT 

Vt 

Threshold voltage (V7+ and Vj_) 


- 0.2 


0.2 


See Note 5 

-0.4 


0.4 


Vhys 

Hysteresis (V 74 . - V 7 _) 


70 _ 

mV 

VOH 

High-level output voltage 

V|D = 0.2 V, 

Iq = -1 mA 

2.5 

3.5 


V 

VOL 

Low-level output voltage 

V|D = -0.2 V, 

Iq = 20 mA 


0.35 

0.5 

V 

h 

Input current 

Vcc = 0 to 5.5 V, 

> 

0 

il 

1.1 3.25 

mA 

See Note 6 

< 

!l 

i 

0 

< 


- 1.6 

-3.25 

'os 

Short-circuit output current^ 

< 

0 

II 

p 

V|D = 0.2 V 

-40 

-75 

-100 

mA 

'cc 

Supply current 

V|D = -0.5 V, 

No load 


35 

50 

mA 


tAII typical values are at Vcc = ^ V, = 25 °C. 

^Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-Q resistor in series with each input. 

6 . The input not under test is grounded. 


switching characteristics, VcC “ 5 V, Ta « 0°C to 70°C 


1 PARAMETER | 

TEST CONDITION 

MIN 

MAX 1 

UNIT 

tPLH 

Propagation delay time, !ow-to-high-level output 

Cl = 30 pF, See Figure 1 

85 

ns 

tPHL 

Propagation delay time, high-to-!ow-level output 

85 

ns 
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UA9639C 

DUAL DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


^^00+ OUTPUT Vcc+ 



INPUT 
(see Note B) 


tPLH 



VOLTAGE WAVEFORM 


NOTES; A. Ci_ includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t^ ^ 5 ns, tf < 5 ns, PRR < 5 MHz, 
duty cycle = 50%. 


FIGURE 1. TRANSITION TIMES 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 


Vcc = 4.75 V 






Ta 

= 25 

C 






r 

1 



i 





1 

1 

V|C = 

= 0 

H-- 

1 





1 

1 

— 


|v, 

C = ± 

7 V 



1 

1 



'1 

1 

1 



V|, 

C = ±7 

1 

'VI 



1 

1 

1 





1 

1 

V 

IC = 0 

1 

1 

1 





_IL 



1 

Jj 











- 100 -50 0 50 100 

V|D—Differential Input Voltage—mV 


OUTPUT VOLTAGE 


vs 


> 

I 

0) 

o> 


o 

> 


a 

3 

O 

I 

O 

> 


DIFFERENTIAL INPUT VOLTAGE 


Vcc 

= 5.25 V 






-Ta = 

I 





T 




1 

1 

j_ 





J 

1 

1 





1 

1 

L 

V| 

C = 0 



1 

1 

1 





1 

1 

1 





1 

1 

V|C = 

±7 V 

V|C 

= ±7 V 

T 

t\ 





T 

1 

1 





T 

1 

1 



V|C = 

= 0 

! 

4-^ 





1 

1 

1 





1 

1 





T 





1 












-100 -50 0 50 100 


V|D—Differential Input Voltage—mV 


FIGURE 2 


FIGURE 3 
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UA9639C 

DUAL DIFFERENTIAL LINE RECEIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 


VS 



0 -10 -20 -30 -40 -50 -60 -70 -80 

l 0 H“^' 9 ^'‘Level Output Current—mA 
FIGURE 4 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 5 10 15 20 25 30 35 40 

l 0 L~l>ow-Level Output Current—mA 
FIGURE 5 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 



Vcc-Supply Voltage—V 
FIGURE 6 
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UA9639C 

DUAL DIFFERENTIAL LINE RECEIVER 



1/2 UA9638AC 


TYPICAL APPLICATION DATA 


+5V TWISTEDPAIR +5 V 
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SN55500E 
AC PLASMA DISPLAY DRIVER 


r o Controls 32 Electrodes 
• 100-V Totem-Pole Outputs 
• Low Stand-by Power Consumption 

• All Outputs Contain Sink and Source Clamp 
Diodes 

• 15 mA Steady-State Output Current 

• Rugged DMOS Outputs 
• CMOS Inputs 

• Dependable Texas Instruments Quality and 
Reliability 

• Direct Replacement for SN55500D 
description 

The SN55500E is a monolithic BIDFET^ 
integrated circuit designed to perform the line 
select operation of a matrix-addressable display. 
The device inputs are diode-clamped CMOS 
Inputs. 

The outputs of the driver are normally low and 
can be selectively switched high when the strobe 
input is low. Selection of the outputs is achieved 
through the data, SO, and SI inputs. The 8-bit 
data stored internally in the serial register Is 
Inverted and sent to one of four output sections 
by the 2-line to 4-line decoder. All other outputs 
remain low. Internal circuits provide a high- 
current pulse to the level-shifting circuit during 
positive output transitions. When the output 
transition is complete, the low steady-state 
current reduces the circuits standby power 
consumption. All outputs contain clamp diodes 
to the VcC2 and GND supply inputs. 

The SN55500E is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. 


D2471, DECEMBER 1984-REVISED MAY 1990 


SO 

DATA 

CLK 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1 Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

GND 


JD PACKAGE 
{TOP VIEW) 



FD PACKAGE 
(TOP VIEW) 



lOcor^coQU cNoor'-coiT) 

o o a o z z oo a a o 

CMCNCMCM(5 UCOCOCOOO 


NC —No internal connection 


^ BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 
transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1990, Texas Instruments Incorporated 
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SN55500E 

AC PLASMA DISPLAY DRIVER 


logic symbol^ functional block diagram (positive logic) 


1Q1 

1Q8 
2Q1 

2Q8 
3Q1 

3Q8 
4Q1 

4Q8 

"I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the JD package. 


FUNCTION TABLE 



INPUTS 

OUTPUTS 1 

FUNCTION 

DATA 

CLK 

SELECT 

STRB 


SHIFT REGISTER 











SI 

SO 

R1 

R2 

R3 .. 

R8 

1Q1 

.. 108 

201 .. 

208 

301 .. 

00 

O 

CO 

401 .. 

408 

LOAD 

H 

t 

X 

X 

H 

L 

Rin 

R2n.. 

R7n 

L 

.. L 

L .. 

L 

L .. 

L 

L .. 

L 

L 

t 

X 

X 

H 

H 

Rin 

R2n.. 

R7n 

L 

.. L 

L .. 

L 

L .. 

L 

L .. 

L 


X 

X 

X 

X 

H 

Rin 

R2n 

RSn- 

R8n 

L 

.. L 

L .. 

L 

L .. 

L 

L .. 

L 


X 

H 

L 

L 

L 

Rin 

R2n 

R3n.. 

c 

00 

QC 

R1 

.. R8 

L .. 

L 

L .. 

L 

L .. 

L 

STROBE 

X 

H 

L 

H 

L 

Rin 

R2n 

R3n .. 

c 

00 

oc 

L 

.. L 

R1 .. 

R8 

L ., 

L 

L .. 

L 


X 

H 

H 

L 

L 

Rin 

R2n 

R3n .. 

R8n 

L 

.. L 

L .. 

L 

R1 .. 

R8 

L .. 

L 


X 

H 

H 

H 

L 

Rin 

R2n 

R3n.. 

R8n 

L 

.. L 

L .. 

L 

L .. 

L 

R1 .. 

R8 


H = high level, L = low level, X = irrelevant, t = low-to-high transition. 

R1 . . . R8 = levels currently at internal outputs of shift registers one through eight, respectively. 

Rip • ■ • R8n = levels at outputs R1 through R8 respectively, before the most recent t transition of the clock. 


typical operating sequence 


STRB 


CLK 

ANY OUTPUT IN 
8 SELECTED BY 
SO AND S1 
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SN55500E 
AC PLASMA DISPLAY DRIVER 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 13.8 V 

Supply voltage, VcC2. 100 V 

Input voltage. Vcci +0.3 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2). 1825 mW 

Operating free-air temperature range.. -55°C to 125°C 

Storage temperature range ... -65°C to 150°C 

Case temperature for 60 seconds: FD package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JD package. 300 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, see Dissipation Rating Table. 


DISSIPATION RATING TABLE 


PACKAGE 

POWER 

DERATING 

ABOVE 

RATING 

FACTOR 

Ta 

FD 

1825 mW 

14.6 mW/°C 

25 °C 

JD 

1825 mW 

22 mW/^C 

67 °C 
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AC PLASMA DISPLAY DRIVER 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^ci 

10.8 12 13.2 

V 

Supply voltage, Vcc2 

0 100 

V 

High-level input voltage, V|h, as a percentage of Vcqi 

75% 


Low-level input voltage, V|l, as a percentage of Vcci 

25% 


High-level output clamp current 

20 

mA 

Low-level output clamp current 

-20 

mA 

Clock frequency, fclock (see Figure 2) 

0 8 

MHz 

Duration of high or low clock pulse, 

62 

ns 

Setup time, tgu 

Data inputs before clockt 

20 

ns 

Select inputs before strobei 

50 

Hold time, t^ 

Data inputs after clockt (see Note 3) 

50 

ns 

Strobe input high after clockt 

50 

Select inputs after strobet 

50 

Operating free-air temperature, T/\ 

-55 

°c 

Operating case temperature, Tq 

125 

°C 


NOTE 3: For operation above 25 °C junction temperature, refer to Figure 2. 


electrical characteristics over recommended operating temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcci = 12 V, 

l| = -12 mA 


-1 

-1.5 

V 

VOH 

High-level output voltage 

Vcci = 13.2 V, 
VcC2 = 100 V 

Iqh = -1 mA 

94 

97.5 


V 

Iqh = - 10 mA 

92 

94.5 


Iqh ~ ~ 1 ^ mA 

90 

93.5 


VOL 

Low-level output voltage 

Vcci = 13.2 V, 
Vcc2 = 100 V 

•OL = 1 mA 


0.85 

2 

V 

lOL = 10 mA 


2 

4 

iOL =15 mA 


2.75 

5 

VOK 

Output clamp voltage 

VCC2 = 0 

Iq = 20 mA 


1 

2.5 

V 

Iq = -20 mA 


-1.2 

--2.5 

l|H 

High-level input current 

Vcci = 13.2 V, 

V| = V||-j min 

1 

IxA 

l|L 

Low-level input current 

Vcci = 13.2 V, 

V| = V|L max 

-1 

^A 

icci 

Supply current 

Vcci = 13.2 V, 

VCC2 = 100 V 

0.05 1 

mA 

ICC2 

Supply current 

VcC2 = 100V 


1 

5 

mA 


^All typical values are at Vcc = 12 V, T/^ = 25°C. 


switching characteristics, VcCI = 12 V, VcC2 = 100 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

tDHL Delay time, hfgh-to-low-level output from strobe input 

Cl = 30 pF, 

See Figure 1 

250 

ns 

toLH Delay time, low-to-high-level output from strobe input 

450 

ns 

l^THL Transition time, high-to-low-level output 

200 

ns 

tjLH Transition time, low-to-high-level output 

300 

ns 
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SN55500E 
AC PLASMA DISPLAY DRIVER 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 

UNDER 

TEST 


TEST 

POINT 


[ C|_ (See Note A) 


LOAD TEST CIRCUIT 



NOTE A. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN55500E 

AC PLASMA DISPLAY DRIVER 


TYPICAL CHARACTERISTICS 


MAXIMUM CLOCK FREQUENCY 
vs 

VIRTUAL JUNCTION TEMPERATURE 


X 

I 


o 

E 

3 

E 



25 45 65 85 105 125 


Tj—Junction Temperature—°C 


NOTE 4: This curve assumes a symmetrical clock pulse. 

FIGURE 2 


THERMAL INFORMATION 


junction temperature formula 


Tj = Ta + PdR^JA 
Tj = Tc + PdR^JC 


where 

Tj = virtual junction temperature 

Ta = free-air temperature 

PD = average device power dissipation 

R^ = thermal resistance (junction-to-air, R^jAr or junction-to-case, R^jc) 


PACKAGE TYPE 

Roja 

Rwc 

FD 44-pin ceramic 

68 «C/W 

20°C/W 

JD 40-pin ceramic 

45°C/W 

12°C/W 
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SN55501E 
AC PLASMA DISPLAY DRIVER 


• Controls 32 Electrodes 

• 100-V Totem-Pole Outputs 

• Low Stand-by Power Consumption 

• All Outputs Contain Sink and Source Clamp 
Diodes 

• 15-mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Direct Replacement for SN55501C, 
SIM55501D 

description 

The SN55501E is a monolithic BIDFETt 
integrated circuit designed to provide the serial- 
to-parallel conversion and level translation of 
data in a matrix-addressable display. This device 
has diode-clamped CMOS inputs. 

The Q outputs of these drivers are normally high 
and can be switched either selectively or 
together. Any output whose associated register 
bit (in the internal 32-bit serial register) contains 
a low will switch low when STROBE is low if 
SUSTAIN is high. All other outputs remain high. 
When SUSTAIN Is switched low, all outputs 
switch low independently of the data or strobe 
inputs. This feature can be used to generate a 
portion of the SUSTAIN pulse required in the 
operation of an ac plasma display. The internal 
level-shift circuits provide additional drive during 
the times that the outputs switch high to 
facilitate fast rise times while maintaining low 
stand-by power consumption. All outputs 
contain clamp diodes to the Vcc2 and GND 
supply inputs. 

The SN55501E is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. 


D2472, APRIL 1986-REVISED DECEMBER 1989 


CLOCK 
SUSTAIN 
STROBE 
01 
02 
03 
04 
05 
06 
07 
08 
09 
010 
011 
012 
013 
014 
015 
016 
GND 


J PACKAGE 
(TOP VIEW) 



Vcci 

DATA IN 
SERIAL OUT 
032 
031 
030 
029 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 
VCC2 


FD OR FJ PACKAGE 
(TOP VIEW) 



rO^LOCOQCJ CNt^OOCDO 
T-T-r-i— 72! 

OOOOo uoooo 


NC —No internal connection 


^BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 
transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55501E 

AC PLASMA DISPLAY DRIVER 


logic symbol 


functional block diagram (positive logic) 


SUSTAIN 

STROBE 


CLOCK 
DATA IN 


(3) 


(1) 


139) 

_J 


1 CMOS/ 



PLASMA DISP 


EN3 




V2 




SRG32 




>C1/-» 







JC 

1D 

2 

> 

3 


2 

> 

3 

• 


• 


• 


• 


• 


• 



IT" 

"F 

T 


lH 


3 

• 


• 


• 


• 


• 


• 



[T~ 

F 

T 


tn 


J- 






(4) , 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the J package. 



FUNCTION TABLE 



INPUTS 

OUTPUTS I 

FUNCTION 

DATA 

CLOCK 

STROBE 

SUSTAIN 

R1 

SHIFT REGISTER 

R2 R3...R32 

SERIAL 

DATA 

01 

02 

03. . 

. ,032 

LOAD 

H 

t 

H 

H 

H 

Rin 

R2n...R31n 

R32n 

H 

H 

H . . 

. .H 

L 

r 

H 

H 

L 

Rin 

R2n...R31n 

R32n 

H 

H 

H . . 

. .H 

STROBE 

X 

X 

H 

H 

Rip 

R2n 

R3n...R32n 

R32n 

H 

H 

H . . 

. .H 

X 

H 

L 

H 

Rin 

R2n 

R3n...R32n 

R32n 

R1 

R2 

R3 . . 

. .R32 

SUSTAIN 

X 

X 

X 

L 

Rin 

R2n 

R3n...R32n 

R32n 

L 

L 

L . . 

. .L 


H = high level, L = low level, X = irrelevant, t = low-to-hlgh-level transition. 

R1...R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively. 

R1p...R32n = levels at shift-register outputs R1 through R32 respectively, before the most recent t transition at the CLOCK input. 
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SN55501E 
AC PLASMA DISPLAY DRIVER 


typical operating sequence 


SUSTAIN 






CLOCK 


IRRELEVANT 


umr 


'"""1 




-- 


ANY Q OUTPUT 

VALID 




VALID 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqci (see Note 1). 15V 

Supply voltage, VcC2. 100 V 

Input voltage.. Vcci +0.3 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range, Ta . -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds: FD or FJ package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . .. 300 °C 

NOTE 1: All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25®C 

DERATING 

DERATE 

Ta - 125®C 

POWER RATING 

FACTOR 

ABOVE Ta 

POWER RATING 

FD or FJ 

1825 mW 

14.6 mW/°C 

25 °C 

365 mW 

J 

1825 mW 

22.0 mW/^C 

67 °C 

550 mW 


Texas ^5^ 
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SN55501E 

AC PLASMA DISPLAY DRIVER 


recommended operating conditions 



MiN NOM MAX 

UNIT 

Supply voltage, Vcci 

10.8 12 13.2 

V 

Supply voltage, VcC2 

0 100 

V 

High-level input voltage, Vjj-j 

0.75 Vcci 


Low-level input voltage, V|l 

0.25 Vcci 


Peak high-level Q output current, Iqh 

-20 

mA 

Peak low-level Q output current, Iql 

20 

mA 

High-level Q output clamp current, IqkH 

20 

mA 

Low-level Q output clamp current, IqkL 

-20 

mA 

Clock frequency, fclock' at or below, 25 °C junction temperature (see Note 2) 

0 8 

MHz 

Duration of high or low clock pulse, tw 

62 

ns 

Setup time, tgu 

Data inputs before CLOCKT 

20 

ns 

Hold time, t|-, 

Data hold time after CLOCKt 

50 

ns 

STROBE high after CLOCKT 

150 

STROBE high after SUSTAIN! 

250 

Operating free-air temperature, T/\ 

-55 125 

oc 

Operating case temperature, Tc 

125 


NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Tj = 25 °C. 


electrical characteristics over recommended operating temperature range 


PARAMETER 

TEST CONDITIONS 

MIN TYP1^ MAX 

UNIT 

V|K Input clamp voltage 

Vcci = 12 V, I] = 12 mA 

-1 -1.5 

V 

High-level 

VoH 

output voltage 

Q outputs 

Vcci = 13.2 V, 
VcC2 = 100 V 

lOH = -1 mA 

94 97.5 

V 

'oh = "10 mA 

92 94.5 

'oh == "15 mA 

90 93.5 

SERIAL OUT 

Vcci = 10.8 V, loH = -100 mA 

9 10 

Low-level 

VOL , 

output voltage 

Q outputs 

Vcci = 13.2 V, 
VcC2 = 100 V 

'OL == 1 mA 

0.85 2 

V 

'OL =10 mA 

2 4 

'OL = 15 mA 

2.75 5 

SERIAL OUT 

Vcci = 10.8 V, Iql = 100 /.A 

0.1 1 

Output clamp 
''OK voltase 

Q outputs 

VCC2 = 0 

Iqk = 20 mA 

1 2.5 

V 

•ok = -20 mA 

-1.2 -2.5 

High-level 

•iH 

input current 

Vcci = 13.2 V, V|H = Vinmin, 

VCC2 = 100 V 

1 

fiA 

Low-level 

llL 

input current 

Vcci - 13.2 V, V|L = VjLmax, 

VCC2 = 100 V 

-1 

HA 

•CCI Supply current from Vcci 

Vcci = 13.2 V, Vcc2 = 100 V^ 

0.05 1 

mA 

*CC2 Supply current from Vcc2 

Vcci = 13.2 V, 
VcC2 = 100 V 

Outputs low 

0.1 1 

mA 

Outputs high 

1 5 


"^^Typical values are at Vqci = 12 V, = 25°C. 

I^Measure with inputs at Vcci and again with inputs at GND. 
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SN55501E 
AC PLASMA DISPLAY DRIVER 


switching characteristics, VCC1 “12 V, VcC2 = 100 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 


Delay time. 

STROBE to Q outputs 

Cl = 30 pF 

250 


tDHL 

high-to-low- 

SUSTAIN to Q outputs 

Cl = 30 pF 

250 

ns 


level outputs 

CLOCK to SERIAL OUT 

Cl = 20 pF 

147 



Dela'jl* time, 

STROBE to Q outputs 

Cl = 30 pF 

450 


^DLH 

low-to-high- 

SUSTAIN to Q outputs 

Cl 30 pF 

450 

ns 


level outputs 

CLOCK to SERIAL OUT 

Cl = 20 pF 

147 


tTHL 

Transition time, high-to-low-level Q output 

Cl = 30 pF 

200 

ns 

tTLH 

Transition time, low-to-high-level Q output 

Cl = 30 pF 

300 

ns 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 

UNDER 

TEST 



TEST 
““ POINT 
(See Note A) 


LOAD TEST CIRCUIT 


IRRELEVANT 


X 

su-j<— 






X 

-►I 


IRRELEVANT 


CLOCK 




^ 50% 

-*DHL 


WAVEFORM 1 (See Note B) 

1 

SERIAL 

1 

OUT 

-tDLH-1 

WAVEFORM 2 (See Note C) 

1 

h—th—1 







On WAVEFORM 1 (See Note D) 90% 

10 % 

_::;^(<-tTHL 

On WAVEFORM 2 (See Note E) 30%!^ 

1 % 

NOTES: A. Cl includes probe and jig capacitance. 

B. Serial out waveform for internal conditions such that a low is registered in R32. 

C. Serial out waveform for internal conditions such that a high is registered in R32. 

D. Qp output with a low stored in associated register Rp,. 

E. Qp output with a high stored in associated register Rp. 

VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING CHARACTERISTICS 


V|H 

V|L 

V|H 

V|L 

VOH 

VOL 

^OH 

VOL 

V|H 

V|L 

VSH 

V|L 

VOH 

VOL 

VOH 

VOL 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-13 





SN55501E 

AC PLASMA DISPLAY DRIVER 


RECOMMENDED OPERATING CONDITIONS 


MAXIMUM CLOCK FREQUENCY 


VS 


X 

S 

I 


o 

E 

3 

E 



25 50 75 100 125 


Tj—Junction Temperature—°C 
FIGURE 2 


> 

I 


o 

> 


INPUT VOLTAGE LOGIC LEVEL LIMITS 


vs 



10 11 12 13 14 


Vcci—Supply Voltage —V 
FIGURE 3 


THERMAL CHARACTERISTICS 

junction temperature formula 


Tj = ta + Po^e 


where 

Tj = virtual junction temperature 

Ta = free-air temperature 

PD = average device power dissipation 

R0 = thermal resistance (junction-to-air, H$ja> or ]unction-to-case, R^jc) 


PACKAGE 

R0JA 

Rojc 

FD or FJ 

68°C/W 

20°C/W 

J 

45°C/W 

12°C/W 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 


■ • Each Device Drives 32 Electrodes 
I • High-Voltage Open-Drain DMOS Outputs 
I • 50-mA Output Current Capability 
I • CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN55551 and SN55552 are monolithic 
BIDFET't' integrated circuits designed to drive the 
row electrodes of an electroluminescent display. 
All inputs are CMOS-compatible and all outputs 
are high-voltage open-drain DMOS transistors. 
The SN55552 output sequence has been 
reversed from the SN55551 for ease in printed 
circuit board layout. 

The devices consist of a 32-bit shift register, 32 
AND gates, and 32 output OR gates. Typically, 
a composite row drive signal is externally 
generated by a high-voltage switching circuit and 
applied to the Substrate Common terminal. Serial 
data is entered into the shift register on the high- 
to-low transition of the clock input. A high Enable 
input allows those outputs with a high in their 
associated register to be turned on causing the 
corresponding row to be connected to the 
composite row drive signal. When the Strobe 
input is low, all output transistors are turned on. 
The Serial Data output from the shift register 
may be used to cascade additional devices. This 
output is not affected by the Enable or Strobe 
inputs. 

The SN55551 and SN55552 are characterized 
for operation over the full military temperature 
range of -55°C to 125°C. 



NC —No internal connection 


^ BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SIV55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 


logic symbols 


SN55551 


SN55552 


SUBSTRATE (25) 
COMMON 


CMOS/ 

EL DISP 

PLY] 

SUBSTRATE (25) 

CMOS/EL DISP 

iCt SOURCE SUPPLY] 

V3 

G2 


COMMON 

G2 

ENABLE 

CLOCK 

SRG 32 

>C1/- 

r* 

. r 

SRG 32 

>C1/- 

n . 

H 

ID 

2.3 l> Ct 

DATA IN* ’ 

ID 

2,3 0 Q. 


2,3 t> ^ 



2,3 £> Q. 

• 

• 

• 

• 

• 






• 

• 

• 

• 

• 


2,3 O ^ 



2,3 0 Ct 


2,3 C> ^ 

016 


2,3 0 

• 

• 

• 

• 

• 



• 



• 

• 

• 

• 

• 


2.3 0 ^ 

i^il^Q31 


2,3 0 Ci 


2,3 0 Cit 

=:>-^Q32 


2,3 C» d 



—^ SERIAL OUT 




^ These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. The symbol ^ here indicates an n-channel 
open-drain output. 


logic diagram (positive logic) 

SUBSTRATE 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 


FUNCTION TABLE 


CONTROL INPUTS 


CLOCK ENABLE STROBE 



SHIFT REGISTERS 
R1 THRU R32 


Load and Shift^ 
No Change 


As determined above 
As determined above 


As determined above 




Q1 THRU 032 


Determined by Enable and Strobe 
Determined by Enable and Strobe 


All Q outputs off 
Determined by R1 through R32 


All Q outputs on 


H = high level, L = low level, X = irrelevant, i = high-to-low transition. 

'•’Register R32 takes on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of Rl, and R1 takes on the state of 
the data input. 

typical operating sequence 


SN55551 ENABLE 


SN55552 ENABLE 


- SUBSTRATE COMMON 

— . v,H 

— SUBSTRATE COMMON 

— V,H 

— SUBSTRATE COMMON 

- V,H 

— SUBSTRATE COMMON 


COMPOSITE ROW 
DRIVE APPLIED TO 


SUBSTRATE COMMON 


SN55551 
Q1 OUTPUT 



FT 

-1 I— 0 V 


SUBSTRATE COMMON 
+ HV 



OUTPUT FLOAT? 


— -HV 

— +HV 


-HV 

-- +HV 


OUTPUT FLOATS 


OUTPUT FLOATS 


OUTPUT FLOATS 


HV = high voltage 



NOTE: During operation Clock, Data In, Enable, and Strobe are referenced to the Composite Row Drive signal received at the Substrate 
Common pin of the device. 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 


schematic of inputs and outputs 



TYPICAL OF ALL Q OUTPUTS 


TYPICAL OF SERIAL OUTPUT 



OUTPUT 


SUBSTRATE 

COMMON 



Vcc 


OUTPUT 


SUBSTRATE 

COMMON 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).. . 18 V 

Q off-state output voltage, Vo{off) . 225 V 

Input voltage. Vcc + 0-3 V 

Substrate common terminal current (see Note 2) . 1.5 A 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3). 1825 mW 

Minimum operating free-air temperature. -55°C 

Operating case temperature. 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds.. 260 °C 


NOTES: 1. Voltage values are with respect to substrate common terminal, 

2. Duty cycle is limited by package dissipation. 

3. For operation above 25°C free-air temperature, derate linearly at the rate of 14.6 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

10.8 12 15 

V 

Vo(off) Off-state Q output voltage 

0 200 

V 

V|H High-level input voltage 

0.75VCC Vcc+ 0.3 

V 

V|L Low-level input voltage 

-0.3 0.25VCC 

V 

lO(on) On-state Q output current 

Vdd = 80 V, 

Duty cycle < 1 % 

Vcc = ■>0-8 V, 

Tc = 25°C 

50 

mA 

Vcc = 15 V, 

Tc = 25°C 

80 

fciock Clock frequency, T/^ = 25 °C 

6.25 

IQIlBi 

tyv Clock pulse duration, high or low, T/\ = 25 °C 

80 

ns 

tgu Setup time, data valid before clocki, T/\ = 25°C 

20 

ns 

th Hold time, data valid after clocki, = 25°C 

110 

ns 

Ta Operating free-air temperature 

-55 

°C 

Tc Operating case temperature 

125 

°C 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW ORIVER 


electrical characteristics over recommended operating temperature range, Vqc = 12 V, substrate 
common at 0 V 


PARAMETER 

High-level output voltage 


Serial outputs 




TEST COIMDITIOISIS 

Iq = -100 /lA 


MAX UNIT 

V 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 


PARAMETER MEASUREMENT INFORMATION 


SERIAL OUT 


-TEST POINT 

45 pF 


SERIAL OUTPUT LOAD CIRCUIT 


Vdd - 100 V 



CLOCK 


DATA IN 


SERIAL OUT 



--tdHL- 


WAVEFORM 1 (See Note A) I 

U -IdLH 


WAVEFORM 2 (See Note B) 



V|H 

V|L 


V|H 

V|L 

VOH 

VOL 

VOH 

VOL 


ENABLE 


Q OUTPUTS 
(See Note C) 


50%^ 

-td(on) 



VOLTAGE WAVEFORMS 

NOTES: A. Waveform 1 is for internal conditions such that a low is clocked into R32. 

B. Waveform 2 is for internal conditions such that a high is clocked into R32. 

C. To measure td(on)' ^ high is stored in the associated register. 

FIGURE 1. SWITCHING CHARACTERISTICS 


V|H 

V|L 

VOH 

VOL 
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SN5S551, SNS5SS2 
ELECTROLUMINESCENT ROW DRIVER 


RECOMMENDED OPERATING CONDITIONS 


MAXIMUM ON-STATE Q OUTPUT CURRENT 


vs 



10 11 12 13 14 15 


VcC“ Supply Voltage—V 
FIGURE 2 


TYPICAL CHARACTERISTICS 


OUTPUT CHARACTERISTICS SHOWING 
SAFE OPERATION AREA (SOA) 


OUTPUT SATURATION CURRENT 
vs 



0 20 40 60 80 100 120 140 160 



-75 -50 -25 0 25 50 75 100 125 


Vq — Output Voltage—V Tj—Junction Temperature — °C 

FIGURE 3 FIGURE 4 
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SN55553, SN55554 
ELECTROLUMINESCENT COLUMN ORIVERS 


• Each Device Drives 32 Electrodes 

• 60-V Output Voltage Swing Capability 

• 15-mA Output Source and Sink Current 
Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on All Driver Outputs 

description 

The SN55553 and SN55554 are monolithic 
BIDFET'*’ integrated circuits designed to drive the 
column electrodes of an electroluminescent 
display. The SN55554 output sequence has 
been reversed from the SN55553 for ease in 
printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of the clock Input. When high, the 
Latch Enable input transfers the shift register 
contents to the outputs of the 32 latches. When 
Output Enable is high, ail Q outputs are enabled. 
Serial data output from the shift register may be 
used to cascade shift registers. This output is not 
affected by the Latch Enable or Output Enable 
inputs. 

The SN55553 and SN55554 are characterized 
for operation over the full military temperature 
range of -55°C to 125°C. 


SIM55553 . . . FD PACKAGE 
(TOP VIEW) 

cMco^iocor^oooOT-oj 

T-^r-T-t-r-t-T-(NCMCN 

00000000000 


y — i=T 

6 

l_JLJL_IL_J 
5 4 3 2 

1— IIZTILJ 

1 44 43 

CT 

42 

-- 

4140 


V 




39[ 

Q23 

]8 




38 [ 

Q24 

]9 




370 

Q25 

]10 




36 [ 

Q26 

1" 




35[ 

Q27 

]12 




34 C 

Q28 

]13 




33 [ 

Q29 

]14 




32 [ 

Q30 

]15 




31[ 

Q31 

]16 




30 [ 

Q32 

]17 




29[ 

NC 

18 

, ,, m 

19 20 21 22 
1—ir-11—11-1 

2324 25 

r~ir-ii —1 

26 

jcn 

27 28 

Qm, _ 



' CJ U Q CM r- LU 

: 2 2 o 2 ^ o ^ 

o Cl o O 5 

U -Z.\ 


SIM55554 . . . FD PACKAGE 
(TOP VIEW) 

T-O(D00r^CDlO'^00 CM»- 

OOOOOOOOOOO 



y —1—11—1 L-J L—1 L-I 
6 5 4 3 2 

l—liriTIJIZTlZTCZ] - 

1 44 43 42 4140 

Q22 

]7 

39[ 

Q23 

]8 

38 [ 

Q24 

]9 

37 [ 

Q25 

]10 

36[ 

Q26 

]'l 

35[ 

Q27 

]12 

34 [ 

Q28 

]13 

33 [ 

Q29 

]14 

32 [ 

Q30 

]15 

3l[ 

Q31 

]16 

30 [ 

Q32 

]17 

29 [ 


18 19 20 21 22 

2324 2526 27 28 

cr:irir-ir:ii:::ir~i. 


OOOU|< 


NC —No internal connection 

^BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information — Copyright © 1 986, Texas Instruments Incorporated 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55553, SN55554 

ELECTROLUMINESCENT COLUMN ORIVERS 


logic symbols'!^ 


OUTPUT ENABLE 
LATCH ENABLE 


A22) 


CMOS/EL DISP 

EN3 

C2 

SRG32 

>C1/-^ 

p r 

c 

ID 

2D 0 3 


CO 

O 

CM 

• 

* 

J 

• 


2D 0 3 


2D D 3 



; 



2D t> 3 


2D O 3 




liHic 

me 

iOc 


^ Q31 
pS Q32 


OUTPUT ENABLE 
LATCH ENABLE 


k(22L 

.,(27)1 


CMOS/EL DISP 

EN3 

C2 

SRG 32 

>C1/-^ 

c 

ID 

2D t> 3 


2D 0 3 

• 

• 

I 

• 


2D t> 3 


2D O 3 

• 

, 




2D 0 3 


2D 3 




ffioi 
i§ll 02 


Mi 
( 1 ), 


(16)( 

(17), 




’•'These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 


OUTPUT ENABLE- 
LATCH ENABLE - 


SHIFT 

REGISTER 


DATA IN - 

~ 

ID 

>C1 


R1 ^ 

F- 

C2 

or\ 

LC1 * 


CLOCK - \ 

M 

1 

f 


Zm 


L 




ID 

t>C1 




LATCHES 


R2tlC2 

2D 


i 


ID 

>C1 


HC2 

2D 


HC2 

2D 


LC2 


Q1 


Q2 


28 STAGES 
(Q3 THRU Q30) 
NOT SHOWN 


Q31 


LC32 




Q32 




SERIAL OUT 
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SN55553, SN55554 
ELECTROLUMINESCENT COLUMN ORIVERS 


FUNCTION TABLE 


CONTROL INPUTS 


LATCH OUTPUT 


SHIFT REGISTER 


LC1 THRU LC32 SERIAL 



OUTPUTS 


01 THRU 032 


Determined by 
Output Enable 


Determined by 
Output Enable 


All L 

LC1 thru LC32, respectively 


H = high level, L = low level, X = irrelevant, T = low-to-high-level transition. 

^R32 and the serial output take on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes 
on the state of the data input. 

^New data enter the latches while Latch Enable is high. These data are stored while Latch Enable is low. 

typical operating sequence 


njinjiii.... 


SR CONTENTS 


LATCH ENABLE 


LATCH CONTENTS 


PREVIOUSLY STORED DATA 


NEW DATA VALID 


OUTPUT ENABLE 


schematic of inputs and outputs 
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SN55553, SN55554 

ELECTROLUMINESCENT COLUMN DRIVERS 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1)... 18 V 

Supply voltage, VCC2 .... 70 V 

Input voltage .. . .. Vcci + 0.3 V 

Ground current. 700 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2)...... . 1825 mW 

Minimum operating free-air temperature. -55°C 

Operating case temperature... 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 60 seconds. 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate linearly at the rate of 14.6 mW/°C. 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Vcci 

Supply voltage 

10.8 

12 13.2 

V 

VCC2 

Supply voltage 

0 

60 

V 

V|H 

High-level input voltage 

0.75VCC 

Vcc + 0.3 

V 

V|L 

Low-level input voltage 

-0.3 

0.25VCC 


•oh 

High-level output current 

-15 

mA 

•OL 

Low-level output current 

15 

mA 

•ok 

Peak output clamp diode current 

±20 

mA 

^clock 

Clock frequency, T^ = 25 °C 

6.25 

MHz 

tw(CLK) 

Clock pulse duration, high or low, Ty\ = 25 °C 

80 

ns 

tw(LE) 

Latch enable pulse duration, T/^ = 25 °C 

80 


fsu 

Setup time, data valid before clockT, T/^ = 25 °C 

20 

ns 

th 

Hold time, data valid after clock t, T^ = 25 °C 

110 

ns 

ta 

Operating free-air temperature 

-55 


TC 

Operating case temperature 

125 



electrical characteristics over recommended operating temperature range, VcC1 -12 V, 
VCC2 * 60 V 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

VOH High-level output voltage 

Q outputs 

Iq = - 15 mA 

55 

V 

Serial output 

iQ = -100 fiA 

10 

Vql Low-level output voltage 

Q outputs 

Iq = 15 mA 

10 

V 

Serial output 

Iq = 100 ^tA 

1.5 

•iH High-level input current (see Note 3) 

V| = 12V 

5 

jiA 

l|L Low-level input current (see Note 3) 

V| = 0 

-5 

fiA 

ICCI Supply current, Vcci 


7 

mA 

•CC2 Supply current, Vcc2 

Outputs high 

20 

mA 

Outputs low 

2 


NOTE 3: l||-| and I|l parameter performances are independent of VcG2 need not be 60 V for this test. 
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ELECTROLUMINESCENT COLUMN DRIVERS 
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B • Each Device Drives 34 Electrodes 

■ • Selectable Open-Source or Open-Drain 
I Output 

I • Outputs Rated at 225 V 

• Output Current Capability: 

- 90 mA to 150 mA 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 


description 

The SN55563A and SN55564A are monolithic 
BIDFET'I' integrated circuits designed to drive the 
row electrodes of an electroluminescent display. 
All inputs are CMOS compatible. If the Positive 
Write input is high, the Q outputs act like open- 
source outputs and output data is not inverted 
with respect to input data. If the Positive Write 
input is low, the Q outputs act like open-drain 
outputs and output data is inverted with respect 
to input data. The SN55564A output sequence 
has been reversed from the SN55563A for ease 
in printed circuit board layout. 

Typically, composite VcC2^ '^CC3' 9*^^ Vss 
signals are externally generated by a high- 
voltage switching circuit. Serial data is entered 
into the shift register on the high-to-low 
transition of the clock Input. A high Enable input 
allows those outputs with a high in their 
associated register to be turned on, causing the 
corresponding row to be connected to VcC2 
when Positive Write is high or to Vss when 
Positive Write is low. VcC3 be tied to VcC2 
or held 5 to 15 V above VcC2 ^or better Vqh 
characteristics. The Serial Output from the shift 
register may be used to cascade additional 
devices. This output is not affected by the 
Enable or Positive Write inputs. 

The SN55563A and SN55564A are 
characterized for operation over the full military 
operating temperature range of -55°C to 
125°C. 


SN55563A, SN55564A 
ELECTROLUMINESCENT ROW ORIVERS 

D3313, OCTOBER 1989 


SN55563A . . . FJ PACKAGE 
(TOP VIEW) 


^ o 

r- T- O) 00 

O O O O 


Q12 ]7 
Q13 ]8 
Q14 ]9 
Q15 ]10 
Q16 ]11 
Q17 ]12 
Q18 ]13 
Q19 ]14 
Q20 315 
Q21 ]16 
Q22 ]17 


r-CDlO'^tOOCM*- 

a o o a a a a 

TU LJJ LU IIJ l_J LJTLJ LJTULJ LU" 
6 5 4 3 2 1 4443424140 


CO 10 CO 
CM CM CM CM 

o a a a 


1 22 2324 2526 27 28 

Tnnr~inr-ir-ir-i.- 

00 OT O ^ CM CO 
CM CM CM CO CO CO CO 

a o a o a a a 


39[ VCC3 

38C VCC2 

37 C DATA IN 

36 [ POSITIVE WRITE 

35[ Vcci 

34 [ N/C 

33 [ Vss 

32 [ CLOCK 

31 [ ENABLE 

30 [ SERIAL OUT 

29 C 034 


SN55564A . . . FJ PACKAGE 
(TOP VIEW) 


^tLncor>oocnO'-cMco^ 

CMCMCMCMCMCMCOCOCOCOCO 

aooooaaaaaa 



''' ^ 

Q23 


Q22 

]8 

Q21 

]9 

Q20 

]10 

Q19 


Q18 

]12 

Q17 

]13 

Q16 

]14 

Q15 

]15 

Q14 

316 

Q13 

]17 


6 5 4 3 2 1 44 43 42 4140 


18 19 20 21 22 23 24 25 26 27 28 


39C VCC3 

38C VcC2 

37 [ DATA IN 

36 [ POSITIVE WRITE 

35[ Vcci 

34 [ N/C 

33 [ Vss 

32 [ CLOCK 

31 [ ENABLE 

30[ SERIAL OUT 

29[ 01 


a a a 


NC —No internal connection 


^BIDFET-Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — Patented Process 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parametors. 
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SN55563A, SN55564A 
ELECTROLUMINESCENT ROW ORIVERS 


LOAD FUNCTION TABLE 



CONTROL INPUTS 

SHIFT REGISTER 

R1 THRU R34 

OUTPUTS 

FUNCTION 

CLOCK 

ENABLE 

POSITIVE 

WRITE 

SERIAL 

Q1 THRU 034 

LOAD 

i 

X 

X 

Load and Shift ^ 

R34 

Determined by Enable and Positive Write 

Noi 

X 

X 

No Change 

R34 

Determined by Enable and Positive Write 


^Register R34 takes on the state of R33, R33 takes on the state of R32, . . . R2 takes on the state of R1, R1 takes on the state of the data input. 


OUTPUT CONTROL FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTER 

CONTENTS Rn FOR 

R1 THRU R34 

(Determined Above) 

OUTPUTS 

CLOCK 

ENABLE 

POSITIVE 

WRITE 

SERIAL 

01 THRU 034 


X 

L 

X 

X 

R34 

High-Impedance 

OUTPUT 

X 

H 

H 

H 

R34 

H 

CONTROL 

X 

H 

L 

H 

R34 

L 


X 

X 

X 

L 

R34 

High-Impedance 


H = high, L = low, X = irrelevant, i = high-to-low transition 

logic symbols^ 


SN55563A 


SN55564A 


Vcc2 

vss 

ENABLE 

POSITIVE 

WRITE 

CLOCK 


( 31 ) 


( 36 ) 


( 32 ) 


( 37 ) 



CMOS/EL DISP 
[O DRAIN supply] 

[ Q SOURCE supply] 
EN3[0UTPUT ENABLE] 

EN2I0UTPUT SELECT] 

SRG34 

>C1/^ 

h r* 

r* 

ID 

2,3^ 
^ 2.3 ^ 


0 

2,30 

• • 

• • 

• • 


2.30 

2.30 


0 

2,30 

• • 

• • 

• • 


^ 2,30 

^ 2,30 


^ 2,30 
^ 2,3 0 




VCC2^ 

vss^ 


ENABLE JM. 


POSITIVE <36) 
WRITE 


~l ( 41 ) 



( 29 ) 


( 30 ) 


clock 


CMOS/EL DISP 
[O DRAIN supply] 

[O SOURCE supply] 
EN3[0UTPUT ENABLE] 
EN210UTPUT SELECT] 

SRG34 

>C1/- 

h r 

r* 

ID 

rx 2,30 
2.30 


2,30 

2,30 

• • 

• • 

• • 


2,30 
^ 2,30 


^ 2,30 
2,30 

• • 

• • 

• • 

— 

2,30 

2,30 


2,30 
^ 2,30 




( 12 ) 


<3Ql SERIAL 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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ELECTROLUMINESCENT ROW DRIVERS 












SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 


typical operating sequence 

CLOCK — Lf 


U 


V|H 

Vss 

■V|H 

Vss 

V|H 

Vss 


POSITIVE WRITE CYCLE 


POSITIVE r 

WRITE 


VCC2 
and VcC3 





Vss 

FIRST 

OUTPUT 




SECOND 

OUTPUT 




- V,H 

-Vss 

- +HV^ 

- SYSTEM GND 

- SYSTEM GND 

- +HV^ 

- SYSTEM GND 

- +HV^ 

- SYSTEM GND 


NEGATIVE WRITE CYCLE 


POSITIVE 

WRITE 


“I 


VCC2 
and Vcc3 


Vss 


FIRST 

OUTPUT 





SECOND 

OUTPUT 


^HV = high voltage 

^Vgeiect ® voltage level between VcC 2 the column driver and Vgs- 



“V|H 

- Vss 

Vgeiect^ 

- SYSTEM GND 

-HVt 

- SYSTEM GND 


-HVt 

- SYSTEM GND 

- -HVt 
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SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 


absolute maximum ratings over operating free-air temperture range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 15 V 

Supply voltage, VcC2 . 230 V 

Supply voltage, VcC3 . 230 V 

Supply voltage, Vss. -230 V 

Input voltage. -0.3 V to Vcci + 0.3 V 

Continuous total power dissipation at (or below) 25 free-air temperature 

(see Note 2). 1825 mW 

Operating free-air temperature range. -55°C to 125°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds. 260 °C 


NOTES: 1. Voltage values are with respect to Vss- 

2. For operation above 25°C free-air temperature, derate 365 mW at 125°C at the rate of 14.6 mW/°C. 


recommended operating conditions (see Figure 1 and Figure 2) 



MIN NOM MAX 

UNIT 

Supply voltage, Vqqi 

10.8 12 13.2 

V 

Supply voltage, Vcc2 

VCC3-15 Vcc3 

V 

Supply voltage, Vcc3 

0 225 

V 

Supply voltage, Vss 

0 -225 

V 

High-level input voltage, V|h 

0.75VCC1 Vcci+0-3 

V 

Low-level input voltage, V||_‘l’ 

-0.3 0.25VCC1 

V 

High-level output current, Iqh 

-90 

mA 

Low-level output current, Iql 

150 

mA 

Output clamp current, Iqk 

±150 

mA 

Clock frequency, fdock 

1 

MHz 

Pulse duration. Clock high or low, t^QLK 

125 

ns 

Setup time, data high or low before clocki, tsul 

100 

ns 

Setup time. Clock low before Vcc2f o'" ^su2 

300 ^ 

ns 

Setup time. Enable high before VQQ 2 t or VsB-l-i tsu3 

300 * 

ns 

Setup time. Positive Write high or low before Vcc2f or VsS’l'» fsu 4 

300* 

ns 

Hold time, data high or low after clocki, t^i 

100 

ns 

Hold time. Clock high after Vq02'^ o'" ^sS^' ^h2 

300* 

ns 

Hold time. Enable high after Vcc2'l' o'" ^SS^' ^hS 

0 * 

ns 

Hold time. Positive Write after Vcc2^ O'' ^^4 

0 * 

ns 

Hold time. Enable low between successive Vcc2f' fh 5 

12 * 

l^s 

Hold time. Enable low between successive VsS'l’» th 6 

300* 

ns 

Operating free-air temperature, T/^ 

-55 125 1 

°C 


^Jhe algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels only. 

^These minimum recommendations are not tested during manufacturing. Performance is dependent on application voltage and temperature 
and must be validated by the user. 
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SN55563A, Sfy55564A 
ELECTROLUMINESCENT ROW DRIVERS 


electrical characteristics over recommended operating ranges of VCC1 and free-air temperature range, 
VcC2 “ 225 V, VcC3 = 225 V, Vss = 0 (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

lO(off) Off-state Q output current 

Vo = 225 V 

150 

fiA 

o 

II 

O 

> 

-150 

High-level 

V OH 

output voltage 

Q outputs 

Iq = -70 mA, Vcci = 12 V 

VCC2-40 

V 

lO = -90 mA. Vcci = 12 V 

VcC2-45 

Serial Out 

Iq = -100 nA, Vcci = 12 V 

10.5 

Low-level 

Vql 

output voltage 

Q outputs 

Iq == 150 mA 

30 

V 

Serial Out 

Iq = 100 aiA 

1 

l|H High-level input current 

V|H = Vcci 

100 

fiA 

l|L Low-level input current 

o 

II 

—I 

> 

-100 

mA 

*CC1 Supply current from Vqci 

One Q output high 

4 

mA 

All Q outputs low or high impedance 

2 

*CC3 Supply current from 

One Q output high, Vcci = 12 V 

10 

mA 

Ail Q outputs low or high impedance, 

Vcci = 12 V 

200 

/lA 


switching characteristics over recommended operating range of VcC1» Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, low-to-high 

tpLH 

level serial output from clock 

Cl = 50 pF to Vss* 

See Figures 3 and 4 

400 

ns 

Propagation delay time, high-to-low 
level serial output from clock 

400 

ns 


*'CC3 's measured with Vcc2 ''^CC3 shorted together. 


PARAMETER MEASUREMENT INFORMATION 



rt-twCLK-M 

I 

—^sul——*h1 —M 



FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 
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SN55563A, SN55564A 
ELECTROLUMINESCENT ROW ORIVERS 


PARAMETER MEASUREMENT INFORMATION 




V|H 

V|L 



^Timing waveforms are with respect to ^CCI ^53- as appropriate. 

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS 



FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 


OUTPUT 

UNDER 

TEST 


. TEST 
’ POINT 


Vss 



^Cl includes probe and jig capacitance. 

FIGURE 4. LOAD CIRCUIT 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 


I • Controls 32 Electrodes 

I • 100-V Totem-Pole Outputs 

I • Low Stand-by Power Consumption 

I • All Outputs Contain Sink and Source Clamp 
Diodes 

• 15-mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Direct Replacement for SN75500A 

description 

The SN65500E and SN75500E are monolithic 
BIDFET'J’ integrated circuits designed to perform 
the line select operation of a matrix-addressable 
display. The device inputs are diode-clamped 
CMOS inputs. 

The outputs of these drivers are normally low 
and can be selectively switched high when the 
strobe input is low. Selection of the outputs is 
achieved through the data, SO, and SI inputs. 
The 8-bit data stored internally in the serial 
register is inverted and sent to one of four output 
sections by the 2-line to 4-line decoder. All other 
outputs remain low. Internal circuits provide a 
high-current pulse to the level-shifting circuit 
during positive output transitions. When the 
output transition is complete, the low steady- 
state current reduces the circuit's standby power 
consumption. All outputs contain clamp diodes 
to the Vcc2 and GND supply inputs. 

The SN65500E Is characterized for operation 
from -40OC to 85°C. The SN75500E is 
characterized for operation from 0°C to 70 °C. 


D2471, DECEMBER 1985-REVlSED JULY 1989 


N PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 






< 




CO 





T— 



h- 



u 

cc 





a 

0 

_J 

< 

0 

CJ 

U T- 

1 — 

0 

a 




Z 

u 

Q 

CO 

z 

> CO 

CO 

z 




/ ’ 

6 

TU 

5 

TZT 

4 

TU 

3 

TUT 

2 

TU 

1 

1 _ 11 _ 11 _r 1—1 

44 43 42 4140 


1Q2 

37 









39[ 

4Q2 

1Q3 

]8 









38 [ 

4Q3 

1Q4 

]9 









37 C 

4Q4 

1Q5 

]10 









36[ 

4Q5 

1Q6 

]11 









35[ 

4Q6 

1Q7 

]12 









34 [ 

4Q7 

1Q8 

]13 









33[ 

4Q8 

2Q1 

]14 









32 [ 

3Q1 

2Q2 

]15 









31 [ 

3Q2 

2Q3 

]16 









30 [ 

3Q3 

2Q4 

]17 









29[ 

3Q4 


18 19 20 21 22 2324 2526 27 28 

_ 1 —ir-ir-ir-ir--ir--ir-ir--ir->/— If— » _ 



LO 

CD 


00 

Q 

u 

(N 00 


CD 

ID 



0 

0 

0 

0 

Z 

z 

u 0 

0 

0 

a 



CM 

CM 

CM 

CN 

0 


(J CO 
> 

CO 

CO 

CO 



NC~No internal connection 


^BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 
transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 


logic symbol'^' functional block diagram (positive logic) 



^This symbol is in accorciance with ANSI/IEEE Stci 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the N package. 


FUNCTION TABLE 



INPUTS 

OUTPUTS I 

FUNCTION 

DATA 

CLK 

SELECT 

S1 SO 

STRB 

R1 

SHIFT REGISTER 

R2 R3 ... 

R8 

1 Q1 

.. 108 

201 . 

. 208 

301 .. 

308 

401 .. 

408 

LOAD 

H 

T 

X 

X 

H 

L 

Rin 

R2n.. 

c 

cc 

L 

.. L 

L . 

. L 

L .. 

L 

L .. 

L 

L 

T 

X 

X 

H 

H 

Rin 

R2n.. 

R7n 

L 

.. L 

L . 

. L 

L .. 

L 

L .. 

L 


X 

X 

X 

X 

H 

Rin 

R2n 

R3n.. 

R8n 

L 

.. L 

L . 

. L 

L .. 

L 

L .. 

L 


X 

H 

L 

L 

L 

Rin 

R2n 

R3n •• 

c 

00 

cc 

R1 

.. R8 

L . 

. L 

L .. 

L 

L .. 

L 

STROBE 

X 

H 

L 

H 

L 

Rin 

R2n 

R3n .. 

R8n 

L 

.. L 

R1 . 

. R8 

L .. 

L 

L .. 

L 


X 

H 

H 

L 

L 

Rin 

R2n 

R3n •• 

R8n 

L 

.. L 

L . 

. L 

R1 .. 

R8 

L .. 

L 


X 

H 

H 

H 

L 

Rin 

R2n 

R3n.. 

R8n 

L 


L . 

.. L 

L .. 

L 

R1 .. 

R8 


H = high level, L = low level, X = irrelevant, t = low-to-high transition. 

R1 . . . R8 = levels currently at internal outputs of shift registers one through eight, respectively. 

Rin • ■ ■ R8n = levels at shift-register cutouts R1 through R8, respectively, before the most recent T transition of the clock. 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVFRS 


typical operating sequence 



schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 15V 

Supply voltage, VcC2. 100 V 

Input voltage. VqcI +0.3 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN65500E. -40°C to 85°C 

SN75500E. 0°C to 70°C 

Storage temperature. -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 

Case temperature for 10 seconds: FN package. 260 °C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta S 25 ®C 
POWER RATING 

DERATING FACTOR 

ABOVE Ta - 25 °C 

Ta - 70°c 
POWER RATING 

Ta - 85°C 
POWER RATING 

FN 

N 

1775 mW 

1275 mW 

14.2 mW/oC 

10.2 mW/°C 

1136 mW 

816 mW 

923 mW 

663 mW 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 


recommended operating conditions 



SN65500E 

SN75500E 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcci 

10.8 12 13.2 

10.8 12 13.2 

V 

Supply voltage, Vcc2 

0 100 

0 100 

V 

High-level input voltage, V|h, as a percentage of Vcci 

75% 

75% 


Low-level input voltage, V|l, as a percentage of Vcci 

25% 

25% 


High-level output clamp current 

20 

20 

mA 

Low-level output clamp current 

-20 

-20 

mA 

Clock frequency, fdock (see Figure 2) 

0 8 

0 8 

MHz 

Duration of high or low clock pulse, t^ 

62 

62 

ns 

Setup time, tsu 

Data inputs before clock! 

20 

20 

ns 

Select inputs before strobe! 

50 

50 

Hold time, th 

Data inputs after clock! (see Note 2) 

50 

50 

ns 

Strobe input high after clock! 

50 

50 

Select inputs after strobe! 

50 

50 

Operating free-air temperature, ' | 

-40 85 

0 70 



NOTE 2: For operation above 25 °C junction temperature, refer to Figure 2. 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN65500E 

SN75500E 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K Input clamp voltage 

Vcci = 12 V, l| = -12 mA 

-1 -1.5 

-1 -1.5 

V 

Vqh High-level output voltage 

Vcci = 13.2 V, 

VCC2 = 100 V 

Iqh = -1 mA 

94 97.5 

95 97.5 

V 

Iqh = ~ 10 mA 

92 94.5 

93 94.5 

Iqh = “IS mA 

90 93.5 

91 93.5 

Vql Low-level output voltage 

Vcci = 13.2 V, 
VcC2 = 100 V 

Iql = 1 mA 

0.85 2 

0.85 2 

V 

Iql =10 mA 

2 4 

2 4 

Iql =15 mA 

2.75 5 

2.75 5 

Vqk Output clamp voltage 

VCC2 = 0 

Iq = 20 mA 

1 2.5 

1 2.5 

V 

Iq = -20 mA 

-1.2 -2.5 

-1.2 -2.5 

l|H High-level input current 

Vcci = 13.2 V, V| = ViHmin 

1 

1 

fiA 

l|L Low-level input current 

Vcci = 13.2 V, V| = ViLmax 

-1 

-1 

liA 

•CCI Supply current 

Vcci = 13.2 V, Vcc2 = 100 V 

0.05 1 

0.05 1 

mA 

ICC2 Supply current 

VcC2 = 100 V 

1 5 

1 3 

mA 


^All typical values are at Vcci = 12 V, = 25°C. 


switching characteristics, Vcci - 12 V, VcC2 = 100 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

tDHL Delay time, high-to-low-level output from strobe input 

Cl = 30 pF, 

See Figure 1 

250 

ns 

tDLH Delay time, low-to-high-level output from strobe input 

450 

ns 

tTHL Transition time, high-to-low-level output 

200 

ns 

tjLH Transition time, low-to-high-level output 

300 

ns 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 

UNDER 

TEST 


TEST 

POINT 


" Cl Isee Note A) 


LOAD TEST CIRCUIT 



NOTE A. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 


TYPICAL CHARACTERISTICS 


MAXIMUM CLOCK FREQUENCY 

VS 

VIRTUAL JUNCTION TEMPERATURE 



Tj—Junction Temperature— °C 
NOTE A; This curve assumes a symmetrical clock pulse. 


FIGURE 2 


THERMAL INFORMATION 


junction temperature formula 


Tj = Ta + PdRSJA 
Tj = Tc + PdR^JC 


where 

Tj = virtual junction temperature 

Ta = free-air temperature 

PD = average device power dissipation 

R^ = thermal resistance (junction-to-air, R^jAr or junction-to-case, R^jc) 


PACKAGE TYPE 

R(9JA 

R0JC 

FN 44-pin plastic 

70°C/W 

22°C/W 

N 40-pin plastic 

97 °C/W 

27 °C/W 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


■ • Controls 32 Electrodes 
I • 100-V Totem-Pole Outputs 
I • Low Standby Power Consumption 

I • All Outputs Contain Sink and Source Clamp 
Diodes 

• 15-mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Direct Replacement for SN75501C 
description 

The SN65501E and SN75501E are monolithic 
BIDFET'I' integrated circuits designed to provide 
the serial-to-parallel conversion and level 
translation of data in a matrix-addressable 
display. The device inputs are diode-clamped 
CMOS inputs. 

The Q outputs of these drivers are normally high 
and can be switched either selectively or 
together. Any output whose associated register 
bit (in the internal 32-bit serial register) contains 
a low will switch low when STROBE is low if 
SUSTAIN is high. All other outputs remain high. 
When SUSTAIN is low, all outputs switch low 
independently of the data or strobe inputs. This 
feature can be used to generate a portion of the 
sustain pulse required in the operation of an ac 
plasma display. The Internal level-shift circuits 
provide additional drive during the times that the 
outputs switch high to facilitate fast rise times 
while maintaining low standby power 
consumption. All outputs contain clamp diodes 
to the VcC2 and GND supply inputs. 

The SN65501E is characterized for operation 
over the temperature range of - 40°C to 85 °C. 
The SN75501E is characterized for operation 
over the temperature range of 0°C to 70 °C. 


D2472, MARCH 1983-REVISED OCTOBER 1989 


CLOCK 
SUSTAIN 
STROBE 
01 
02 
03 
04 
05 
06 
07 
08 
09 
Q10 
011 
012 
013 
014 
01 5 
016 
GND 


N PACKAGE 
(TOP VIEW) 



VCCI 
DATA IN 
SERIAL OUT 
032 
031 
030 
029 
028 
027 
026 
025 
024 
023 
022 
021 
020 
019 
018 
017 
VCC2 


FN PACKAGE 
(TOP VIEW) 



OO^LOCDQCJ CMr^OOCDO 

oaaoo uoaao 


NC —No internal connection 


BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1989, Texas Instruments Incorporated 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


logic symbol t 


functional block diagram (positive logic) 


SUSTAIN 

STROBE 


CLOCK 
DATA IN 


( 2 ) 


(3) 


(39) 


1 CMOS/ 



PLASMA DISP 


EN3 




V2 




SRG32 




>C1/-^ 




h H 



jr 

ID 

2 

> 

3 


2 

> 

3 

• 


• 


• 


• 


• 


• 



rT~ 

> 3 


\Y~ 

> 

3 

• 


• 


• 


• 


• 


• 



IT" 

> 

3 


|T~ 

> 

3 






(4) ^ 


(5) ^ 


(19) , 


( 22 ) , 


(36) , 


(37) , 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
1EC Publication 617-12. 

Pin numbers shown are for the N package. 



FUNCTION TABLE 



INPUTS 

OUTPUTS 1 

FUNCTION 

DATA 

CLOCK 

STROBE 

SUSTAIN 

R1 

SHIFT REGISTER 

R2 R3 . . . R32 

SERIAL 

DATA 

Q1 

Q2 

Q3 . 

. Q32 

LOAD 

H 

t 

H 

H 

H 

Rin 

R2n...R31n 

R32n 

H 

H 

H . 

. H 

L 

t 

H 

H 

L 

Rin 

R2n...R31n 

R32n 

H 

H 

H . 

. H 

STROBE 

X 

X 

H 

H 

Rin 

R2n 

R3n • ■ ■ R32n 

R32n 

H 

H 

H . , 

. . H 

X 

H 

L 

H 

Rin 

R2n 

R3n . . . R32n 

R32n 

R1 

R2 

R3 . . 

. R32 

SUSTAIN 

X 

X 

X 

L 

Rin 

R2n 

R3n . . . R32n 

R32n 

L 

L 

L . . 

. L 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

R1 . . . R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively. 

Rip . . . R32n = levels at shift-register outputs R1 through R32 respectively, before the most recent t transition at the CLOCK input. 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


typical operating sequence 


SUSTAIN 


-if- 




CLOCK 


IRRELEVANT 


LfiJir 


ANY Q OUTPUT 


[valid 


•fh 


VALID 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL Q OUTPUTS 



TYPICAL SERIAL OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 15V 

Supply voltage, VcC2. 100 V 

Input voltage. VqcI to 0-3 V 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range, Ta: SN65501E. -40°C to 85°C 

SN75501E. 0°Cto70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 


NOTE 1: All voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25°C 

DERATING FACTOR 

Ta “ 70 °c 

Ta = 85 °C 

POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

POWER RATING 

FN 

1775 mW 

14.2 mW/^C 

1136 mW 

923 mW 

N 

1275 mW 

10.2 mW/°C 

816 mW 

663 mW 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqqi 

10.8 12 13.2 

V 

Supply voltage, Vqq2 

0 100 

V 

High-level input voltage, V|h 

0.75 Vcci 

V 

Low-level input voltage, V|l 

0.25 Vcci 

V 

High-level Q output clamp current, Iqkh 

20 

mA 

Low-level Q output clamp current, Iqkl 

-20 

mA 

Clock frequency, fdock' O'" below, 25 °C junction temperature (see Note 2) 

0 8 


Duration of high or low clock pulse, tw 

62 

ns 

Setup time, tsu 

Data inputs before CLOCKt 

20 

ns 

Data inputs after CLOCKt 

50 

Hold time, t^ 

STROBE high after CLOCKt 

150 

ns 

STROBE high after SUSTAINt 

250 

Operating free-air temperature, 

SN65501E 

lO 

00 

o 

1 

°C 

SN75501E 

0 70 


NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Tj = 25 °C. 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

SN65501E 

SN75501E 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K Input clamp voltage 

Vcci =12 V, l| = 12mA 

-1 -1.5 

-1 -1.5 

V 

High-level 

VoH 

output voltage 

Q outputs 

Vcci =13.2 V, 
VcC2 = 100 V 

•oh = - 1 "iA 

94 97.5 

95 97.5 

V 

IOH= “10 mA 

92 94.5 

93 94.5 

I0|-|= “ 1S mA 

90 93.5 

91 93.5 

SERIAL OUT 

Vcci =10.8 V, Ioh=-100mA 

9 10 

9 10 

Low-level 

VoL 

output voltage 

Q outputs 

Vcci =13.2 V, 
VcC2 = 100 V 

IOL= 1 mA 

0.85 2 

0.85 2 

V 

•OL = 10 mA 

2 4 

2 4 

•OL= 1 b mA 

2.75 5 

2.75 5 

SERIAL OUT 

'Vcci =10.8 V, IOL=100/tA 

0.1 1 

0.1 1 

Output clamp 
''OK voltage 

Q output 

VCC2=0 

•ok = 20 mA 

1 2.5 

1 2.5 

V 

•OK= “20 mA 

-1.2 -2.5 

-1.2 -2.5 

High-level 

hH 

input current 

Vcci =13.2 V, V|H = V|Hnnin, 
VcC2 = 100 V 

1 

1 

liA 

Low-level 

l|L 

input current 

Vcci =13.2 V, V|L = V|Lmax, 
VcC2 = 100 V 

-1 

-1 

fiA 

*CC1 Supply current from Vqci 

Vcci =13.2 V, 

VcC2 = 100 V 

0.05 1 

0.05 1 

mA 

ICC2 Supply current from VcC2 

VcC2 = 100 V 

1 5 

1 3 

mA 


^Typical values are at Vcci =12 V, Ta = 25°C. 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


switching characteristics, Vcci = 12 V, VcC2 = 100 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 


Delay time. 

STROBE to Q outputs 

Cl = 30 pF 

250 


tDHL 

high-to-low- 

SUSTAIN to Q outputs 

Cl = 30 pF 

250 

ns 


level outputs 

CLOCK to SERIAL OUT 

Cl = 20 pF 

147 



Delay time, 

STROBE to Q outputs 

Cl = 30 pF 

450 


tDLH 

low-to-high- 

SUSTAIN to Q outputs 

Cl = 30 pF 

450 

ns 


level outputs 

CLOCK to SERIAL OUT 

Cl = 20 pF 

147 


tTHL 

Transition time, high-to-low-level Q output 

Cl = 30 pF 

200 

ns 

tTLH 

Transition time, low-to-high-level Q output 

Cl = 30 pF 

300 

ns 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT 
UNDER - 
TEST 


X 


TEST 
■ POINT 


(See Note A) 


LOAD TEST CIRCUIT 


IRRELEVANT 


CLOCK 




X 

tsu-j<— 


VALID 

-►H-th- 


X 


IRRELEVANT 


WAVEFORM 1 (See Note B) 

1 

SERIAL 

I 

OUT 

|< -‘DLH-1 

WAVEFORM 2 (See Note C) 

_ ^ _ , 

H—th-1 




STROBE 




SUSTAIN 


tDHL-|^ 

On WAVEFORM 1 (See Note D) 




-f' 

_I_ 


^DLH 


tOHL^I-^ tDLH-k-M 

-^-4., 


• r- 

-^f^^THL 

1 1 

W-'TLH 

-J N-tTHL 

-W k-tTLH 

Op WAVEFORM 2 (See Note E) ~ 

-J^90% 




NOTES: A. Cl includes probe and jig capacitance. 

B. Serial out waveform for internal conditions such that a low is registered in R32. 

C. Serial out waveform for internal conditions such that a high is registered in R32. 

D. Qp output with a low stored in associated register Rp. 

E. Qp output with a high stored in associated register Rp. 

VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING CHARACTERISTICS 


• V,H 

. V,L 

> V|H 
V|L 
VOH 

- VoL 

- Vqh 
V oL 
V,H 
V|L 

- V,H 
V|L 

’ Vqh 
VOL 

• VoH 
VoL 
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^cfock~*^aximum Clock Frequency—MHz 


SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 


TYPICAL CHARACTERISTICS 


MAXIMUM CLOCK FREQUENCY 
vs 

JUNCTION TEMPERATURE 



25 50 75 100 125 

Tj—Junction Temperature— °C 
FIGURE 2 


INPUT VOLTAGE LOGIC LEVEL LIMITS 
vs 


VCCI SUPPLY VOLTAGE 



Vcci—Supply Voltage —V 
FIGURE 3 


THERMAL CHARACTERISTICS 

junction temperature formula 

Tj = Ta + PdR# 

where 

Tj = virtual junction temperature 

Ta = free-air temperature 

Pd = average device power dissipation 

R^ = thermal resistance (junction-to-air, R^jA/ oi' junction-to-case, R^jc) 
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SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 


f # Each Device Drives 12 Lines 

• 60-V Output Voltage Swing Capability 
• 25-mA Output Source Current Capability 
• High-Speed Serially-Shifted Data Input 
• TTL-Compatible Inputs 
• Latches on All Driver Outputs 

description 

The SN65512B and SN75512B are monolithic 
BIDFET'I’ integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display. 

All device inputs are diode-clamped p-n-p inputs 
and will assume a high logic level when open- 
circuited. The nominal input threshold is 1.5 V. 
Outputs are totem-pole structures formed by an 
n-p-n emitter follower and double-diffused MOS 
(DMOS) transistors. 

The device consists of a 12-bit shift register, 12 
latches, and 12 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of CLOCK. When high, LATCH 
ENABLE transfers the shift register contents to 
the outputs of the 12 latches. The active-low 
STROBE input enables all Q outputs. Serial data 
output from the shift register may be used to 
cascade shift registers. This output is not 
affected by LATCH ENABLE or STROBE. 

The SN65512B is characterized for operation 
from -40°C to 85°C. The SN75512B is 
characterized for operation from 0°C to 70°C. 


D2654, DECEMBER 1985-REVISED OCTOBER 1989 

DW OR N PACKAGE 
(TOP VIEW) 


Q11 C 

TT 

J 20 

Dqio 

QI 2 C 

2 

19 

I1Q9 

STROBE C 

3 

18 

Hob 

SERIAL OUtC 

4 

17 

I1q7 

DATA IN C 

5 

16 

H VCC2 

vcci H 

6 

15 

Hgnd 

CLOCK E 

7 

14 

Doe 

LATCH ENABLE E 

8 

13 

I]Q5 

01 E 

9 

12 

I|Q4 

02 E 

10 

11 

Dos 


logic symbol^ 



* This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


^ BIDFET —Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily inclune testing of all parameters. 






SN65512B, SN75512B 

VACUUM FLUORESCENT DISPLAY DRIVERS 


logic diagram (positive logic) 



FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTER 

R1 THRU R12 

LATCHES 

LC1 THRU LC12 

OUTPUTS 

CLOCK 

LATCH 

ENABLE 

STROBE 

SERIAL 

01 THRU 012 

LOAD 

t 

Not 

X 

X 

X 

X 

Load and shift^ 

No change 

Determined by LATCH ENABLE^ 
Determined by LATCH ENABLE * 

R12 

R12 

Determined by STROBE 
Determined by STROBE 

LATCH 

X 

X 

L 

H 

X 

X 

As determined above 

Stored data 

New data 

R12 

R12 

Determined by STROBE 
Determined by STROBE 

STROBE 

X 

X 

X 

X 

H 

L 

As determined above 

Determined by LATCH ENABLE* 
Determined by LATCH ENABLE* 

R12 

R12 

All L 

LC1 thru LC12, respectively 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

R12 takes on the state of R11, R11 takes on the state of RIO, . . . R2 takes on the state of R1, and R1 takes on the state of the data input. 
*New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 


Texas 

Instruments 

POST OFFICE BOX 6S5303 • DALLAS, TEXAS 75265 


3-50 










SN65512B, SI\I75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 


typical operating sequence 


CLOCK 

nmuuumnnjMj 


DATA 

IN 

1 VALID I 

IRRELEVANT 

SR 

CONTENTS 




. INVALID 

VALID 

LATCH 

ENABLE 


r-, 






LATCH 

PREVIOUSLY STORED DATA 


NEW DATA VALID 


CONTENTS 

STROBE 


Q OUTPUTS_ I valid | 

schematics of inputs and outputs 



TYPICAL OF ALL OUTPUTS 


OUT 
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SN65512B, SN75512B 

VACUUM FLUORESCENT DISPLAY DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 

Supply voltage, VcC2. 

Input voltage.. . . . 

Continuous total power dissipation. 

Operating free-air temperature range: SN65512B. 

SN75512B. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 15 V 

. 70 V 

. Vcci 

See Dissipation Rating Table 

. -40°Cto85°C 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta s 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta “ 70 °c 
POWER RATING 

Ta - 85°C 
POWER RATING 

DW 

N 

1125 mW 

11 50 mW 

9.0 mW/°C 

9.2 mW/°C 

720 mW 

736 mW 

585 mW 

598 mW 


recommended operating conditions 



SN65512B 

SN75512B 

UNIT 

MIN MAX 

MIN MAX 

Supply voltage, V^ci 

5 15 

5 15 

v 

Supply voltage, V0Q2 

0 60 

0 60 

v 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V||_ 

0.8 

0.8 

v 

High-level output current, Iqh 

-25 

-25 

mA 

Low-level output current, Iql 

Vcci = 10 V 

5 

5 

mA 

Clock frequency, fclock 

Vcci = 15 V, Ta = 25°C 

0 4 

0 4 

MHz 

VCC1=5V, Ta = 25‘>C 

0 1 

0 1 

Pulse duration, CLOCK high or low, 

Vcci = 15 V, Ta = 25“C 

100 

100 

ns 

Vccr=5V, Ta = 25°c 

500 

500 

Setup time, DATA IN before CLOCK!, 
tsu (see Figure 1 ) 

Vcci = 15 V, Ta = 25‘’C 

100 

100 

ns 

Vcci=5V, Ta = 25°c 

250 

250 

Hold time, DATA IN after CLOCK!, th 
(see Figure 1 ) 

Vcci = 15 V, Ta = 25°c 

50 

50 

ns 

Vcci=5V, Ta = 25°c 

250 

250 

Operating free-air temperature, Ta 


-40 85 

0 70 

‘’C 


electrical characteristics over recommended operating free-air temperature range, VcC2 * 60 V (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

l| = -12 mA 

-1.5 

V 

High-level output 
voltage 

Q outputs 

Iqh = -25 mA 

57.5 58 

V 

Serial output 

lOH = -200 ^A, Vcci = 10 V 

9 9.5 

Low-level output 

Vni 

voltage 

Q outputs 

Iql = 5 mA, Vcci = 10 V 

2.6 5 

V 

Serial output 

Iql = 200 /iA, Vcci = 10 V 

0.05 0.2 

l|H High-level input current 

Vcci = 15 V, Vi = 5 V 

0.01 1 

t^A 

l|L Low-level input current 

Vcci = 15 V, V| = 0.8 V 

-25 -150 

/lA 

*CC1 Supply current from Vcci 

Vcci = 15 V 

V| = 5 V 

80 500 

mA 

V| = 0.8 V 

2 6 

mA 

ICC2 Supply current from Vcc2 

Vcci = 15 V 

All outputs high 

10 100 

fiA 

STROBE at 2 V 

0.8 3 

mA 


"•^All typical values are at Vqci = 10 V, Ta = 25°C. 
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SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 


switching characteristics, Vcci =* 10 V, VcC2 = 60 V, Ta = 25°C 


PARAMETER 

TEST COIMDITIONS 

MIN MAX 

UNIT 

^DHL Delay time, high-to-low-level output 

Cl = 30 pF, 

See Figure 2 

300 

ns 

^DLH Delay time, low-to-high-level output 

300 

ns 

tjHL Transition time, high-to-low-level output 

500 

ns 

^TLH Transition time, low-to-high-level output 

500 

ns 


PARAMETER MEASUREMENT INFORMATION 




rt-tDHL-H 
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I 

■ • Each Device Drives 32 Lines 
I • 60-V Output Voltage Swing Capability 
I • 25-mA Output Source Current Capability 
I • High-Speed Serially Shifted Data Input 
• Latches on All Driver Outputs 


description 

The SN65518 and SN75518 are monolithic 
BIDFET'I' integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display. 

The devices each consist of a 32-bit shift 
register, 32 latches, and 32 output AND gates. 
Serial data is entered into the shift register on 
the low-to-high transition of CLOCK. While 
LATCH ENABLE is high, parallel data Is 
transferred to the output buffers through a 32-bit 
latch. Data present in the latch during the high- 
to-low transition of LATCH ENABLE is latched. 
When STROBE is low, all Q outputs are enabled. 
When STROBE is high, all Q outputs are low. 

Serial data output from the shift register may be 
used to cascade additional devices. This output 
is not affected by LATCH ENABLE or STROBE. 

The SN65518 is characterized for operation from 
-40°C to 85°C and the SN75518 is 
characterized for operation from 0°C to 70 °C. 


^BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 
transistors on same chip—patented process. 


SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


D2720, MARCH 1983-REVISED MAY 1990 


N PACKAGE 
(TOP VIEW) 


VCC2 

c 

7CTO 

D 

Vcci 

SEn\AL OUT 

c 

2 

39 

□ 

DATA IN 

Q32 

c 

3 

38 

D 

Q1 

Q31 

c 

4 

37 

1 

02 

Q30 

c 

5 

36 

1 

03 

Q29 

c 

6 

35 

D 

04 

Q28 

c 

7 

34 

3 

05 

Q27 

c 

8 

33 

1 

06 

Q26 

c 

9 

32 

3 

07 

Q25 

c 

10 

31 

2 

08 

Q24 

c 

11 

30 

3 

09 

Q23 

c 

12 

29 

3 

010 

Q22 

c 

13 

28 

3 

Oil 

Q21 

c 

14 

27 

3 

012 

Q20 

c 

15 

26 

3 

013 

Q19 

d 

16 

25 

3 

014 

Q18 

c 

17 

24 

3 

015 

Q17 

c 

18 

23 

3 

016 

STROBE 

c 

19 

22 

3 

LATCH ENABLE 

GND 

c 

20 

21 

3 

CLOCK 


FN PACKAGE 
(TOP VIEW) 


O ^ 
CO CO 

a o 


f- 

D 

o 

< 

DC 


O CO 


37 
]8 
]9 
]10 

]12 
]13 
]14 
]15 
Q20 ]16 
Q19 ]17 


Q29 

Q28 

Q27 

Q26 

Q25 

Q24 

Q23 

Q22 

Q21 


6 5 4 3 2 


Z 

CN r- < 

UOH 

U (J < »- CN CO 

> > Q o a a 

aizTCTLj Lj ' izj. 

1 44 43 42 4140 


18 


19 20 21 22 2324 2526 27 28 

I—11—11—11—11—11—11—11—11—11—I 


39 [ Q4 
38 [ Q5 
37C Q6 
36 [ Q7 
35 [ Q8 
34 C Q9 
33[ Q10 
32[ Q1 1 
31 [ Q12 
30C Q13 
29 [ NC 


a a 


Q UJ CO 10 ^ o 

88s5--- 


a a 


n 

u 


NC —No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


Copyright © 1990, Texas Instruments Incorporated 
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SN65518, SN75518 

VACUUM FLUORESCENT DISPLAY DRIVERS 


logic symbol 


STROBE 

LATCH 

ENABLE 

CLOCK 
DATA IN 


(19) 

(221 


( 21 ) 

(39) 


CWIOS/VAC 
FLUOR DiSP 

EN3 

C2 


SRG32 

>C1/-> 


ID 


2D > 3 


2D > 3 



2D > 3 


2D > 3 



2D > 3 


2D > 3 


(38) 

(37) 


(23) 

(18) 


• 

(4) 

(3) 

( 2 ) 


01 

Q2 


Q16 

Q17 


031 

032 

SERIAL 

OUT 


^This symbol is in accordance with AIMSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the N package. 


logic diagram (positive logic) 
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SN65518. SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTERS 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 

LATCH 

ENABLE 

STROBE 

SERIAL 

Q1 THRU Q32 

LOAD 

t 

Not 

X 

X 

X 

X 

Load and shift ^ 

No change 

Determined by 
LATCH ENABLE * 

R32 

Determined by STROBE 

LATCH 

X 

X 

L 

H 

X 

X 

As determined 

above 

Stored data 

New Data 

R32 

Determined by STROBE 

STROBE 

X 

X 

X 

X 

H 

L 

As determined 

above 

Determined by 
LATCH ENABLE* 

R32 

All L 

LC1 thru LC32, respectively 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

^H32 and the serial output take on the state of R31, R31 takes on the state of R30, . . . R2 takes on the state of R1, and R1 takes on 
the state of the data input. 

^New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

typical operating sequence 




DATA IN 

VALID 

IRRELEVANT 


SR CONTENTS 

INVALID 

VALID 

LATCH ENABLE _ 

_n__ 

LATCH 

CONTENTS _ 

PREVIOUSLY STORED DATA 

NEW DATA VALID 


STROBE 


Q OUTPUTS 


VALID 
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SN65518, SN75518 

VACUUM FLUORESCENT DISPLAY DRIVERS 


schematic of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1).. 15 V 

Supply voltage, VcC2. 70 V 

Input voltage, V|.. Vcci 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range, Ta: SN65518 ... -40°C to 85°C 

SN75518 . 0°Cto70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta re 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70 °c 
POWER RATING 

Ta ” 85 °C 
POWER RATING 

FN 

N 

1700 mW 

1250 mW 

13.6 mW/°C 

10.0 mW/°C 

1088 mW 

800 mW 

884 mW 

650 mW 
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SN65S18, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


recommended operating conditions, Ta 2B°C (unless otherwise noted) 



MIN MAX 

UNIT 

Supply voltage, Vcci 

4.5 15 

V 

Supply voltage, Vcc2 

0 60 

V 

High-level input voltage, V|h (see Figure 1) 

Vcci = 4.5 V 

3.5 

V 

Vcci = 15 V 

12 

Low-level input voltage, V|l (see Figure 1) 

-0.3 0.8 

V 

High-level output current, Iqh 

-25 

mA 

Low-level output current, Iql 

2 

mA 

Clock frequency, fdock (see Figure 2) 

Vcci = 10 V to 15 V 

0 5 

IQI 

Vcci = 4.5 V 

0 1 

Pulse duration, CLOCK high, tw(CKH) 

Vcci = 10 V to 15 V 

100 

NQI 

Vcci = 4.5 V 

500 

Pulse duration, CLOCK low, tw{CKL) 

Vcci = 10 V to 15 V 

100 

im 

Vcci = 4.5 V 

500 

Setup time, DATA IN before CLOCKt, 

Vcci = 10 V to 15 V 

75 

ns 

Vcci = 4.5 V 

150 

Hold time, DATA IN after CLOCKt, th 

Vcci = 10 V to 15 V 

75 

ns 

Vcci = 4.5 V 

150 

Operating free-air temperature, Ta 

SN65518 

t 

O 

00 

°C 

SN75518 

0 70 


electrical characteristics over recommended ranges of operating free-air temperature and Vcci (unless 
otherwise noted), VcC2 - 60 V 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| ^ -12 mA 

-1.5 

V 

VOH 

High-level output voltage 

Q outputs 

Iqh = -25 mA 

57.5 

58 


V 

SERIAL OUT 

Vcci = 5 V, 

lOH = -20 ixA 

4.5 

4.9 

5 

Vql 

Low-level output voltage 

Q outputs 

Iql = 1 

5 

V 

SERIAL OUT 

•OL = 20 iiA 


0.06 

0.8 

l|H 

High-level input current 


Vcci = 15 V, 

V| = 15 V 


0.1 

1 

HA 

•IL 

Low-level Input current 


Vcci = 15 V, 

V| = 0 V 


-0.1 

-1 

fiA 

'cci 

Supply current 


Vcci = 4.5 V 


1.8 

4 

mA 


Vcci = 15 V 


2 

5 



SN65518 

Outputs high. 

Ta = -40°C 

12 


ICC2 

Supply current 

SN65518, 

Outputs high. 

Ta = 0°c to MAX 


7 

10 

mA 



SN75518 

Outputs low 


0.01 

0.5 



^All typical values are at Ta = 25 °C. 
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V| —Input Voltage — 


SN65518, SN75518 

VACUUM FLUORESCENT DISPLAY DRIVERS 


switching characteristics, VcC2 60 V, Cl = 50 pF, Ta ■■ 25 °C (uniess otherwise noted) 


Delay time, CLOCK to DATA OUT 


tDHL Delay time, high-to-low-level 
Q output 


toLH Delay time, low-to-high-level 
Q output 


from LATCH ENABLE 

from STROBE _ 

from LATCH ENABLE 

from STROBE _ 

from LATCH ENABLE 

from'STROBE _ 

from LATCH ENABLE 
from STROBE 


VCCI = 4.5 V 
VCCI = 15V 

Vcci = 4.5 V 
Vcci = 15V 
Vcci = 4.5 V 
Vcci = 15V 


TEST CONDITiONS 

Cl = 15 pF, 
See Figure 4 
See Figure 5 
See Figure 6 
See Figure 5 
See Figure 6 
See Figure 5 
See Figure 6 
See Figure 5 
See Figure 6 



RECOMMENDED OPERATING CONDITIONS 


INPUT VOLTAGE LOGIC-LEVEL LIMITS 
vs 

SUPPLY VOLTAGE Vcci 

12 

10 

> 

8 

6 

4 

2 

0 

3 5 7 9 11 13 15 

Supply Voltage Vcci“V 
FIGURE 1 



MAXIMUM INPUT DATA RATE 
vs 

SUPPLY VOLTAGE VcCI 



Supply Voltage Vcci“V 
FIGURE 2 
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SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 


CLOCK 


DATA IN 


PARAMETER MEASUREMENT INFORMATIONt 



FIGURE 3. INPUT TIMING VOLTAGE WAVEFORMS 


CLOCK 


tw(CKH)- 


50%Nj^ 





DATA OUTPUT 



VOH 


VOL 


FIGURE 4. DATA OUTPUT SWITCHING TIMES 


LATCH 

ENABLE 


Q OUTPUT 



U -tDLH Of tDHL 


90% 

10 % 



FIGURE 5. Q OUTPUT SWITCHING TIMES 


3.5 V 

0 V 

VOH 

Vql 


^For testing purposes, ail input pulses have maximum rise and fall times of 30 ns. 
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SNe5518, SN75518 

VACUUM FLUORESCENT DISPLAY DRIVERS 


PARAMETER MEASUREMENT INFORMATIONt 


STROBE 


Q OUTPUTS 



-4-<DLH -Pf-tDHL 



I » I I- ^ 

K-H-tTLH N-H-tTHL 


FIGURE 6. SWITCHING-TIME VOLTAGE WAVEFORMS 

^For testing purposes, all input pulses have maximum rise and fall times of 30 ns. 
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SN655S1, SN6S552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


■ • Each Device Drives 32 Electrodes 
I • High-Voltage Open-Drain DMOS Outputs 
I • 50-mA Output Current Capability 
I • CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN65551, SN65552, SN75551, and 
SN75552 are monolithic BIDFET^ integrated 
circuits designed to drive the row electrodes of 
an electroluminescent display. All inputs are 
CMOS-compatible and all outputs are high- 
voltage open-drain DMOS transistors. The 
SN75552 output sequence is reversed from the 
SN75551 for ease in printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 
AND gates, and 32 output OR gates. Typically, 
a composite row drive signal is externally 
generated by a high-voltage switching circuit and 
applied to the SUBSTRATE COMMON terminal. 
Serial data Is entered into the shift register on 
the high-to-low transition of CLOCK. A high at 
the ENABLE input allows those outputs with a 
high in their associated register to be turned on 
causing the corresponding row to be connected 
to the composite row drive signal. When 
STROBE is low, all output transistors are turned 
on. The Serial Data output (SERIAL OUT) from 
the shift register may be used to cascade 
additional devices. This output is not affected by 
the ENABLE or STROBE inputs. 

The SN65551 and SN65552 are characterized 
for operation from -40°C to 85 °C. The 
SN75551 and SN75552 are characterized for 
operation from 0°C to 70°C. 


D2743, MARCH 1983-REVISED OCTOBER 1989 


N 

DUAL-IN-LINE-PACKAGES 
(TOP VIEW) 
SN65551, SN75551 


Q16 

c 

1 U40 

DQ15 

Q17 

c 

2 

39 

DQ14 

Q18 

c 

3 

38 

Dq13 

Q19 

c 

4 

37 

IIQ12 

Q20 

c 

5 

36 

□ oil 

Q21 

c 

6 

35 

3 qio 

Q22 

c 

7 

34 

I]Q9 

Q23 

c 

8 

33 

□ Q 8 

Q24 

c 

9 

32 

□ Q7 

Q25 

c 

10 

31 

Doe 

Q26 

c 

11 

30 

305 

Q27 

c 

12 

29 

304 

Q28 

c 

13 

28 

3 03 

Q29 

c 

14 

27 

302 

Q30 

c 

15 

26 

301 

Q31 

c 

16 

25 

3 NC 

Q32 

c 

17 

24 

3 DATA IN 

SERIAL OUT 

c 

18 

23 

3 STROBE 

ENABLE 

c 

19 

22 

Uvcc 

CLOCK 

c 

20 

21 

□ SUBSTRATE 


COMMON 


SN65552. SN75552 


Q17 
Q16 
Q15 
Q14 
Q13 
Q12 
Q11 
QIO 
Q9 
Q 8 
Q7 
Q 6 
Q5 
Q4 
Q3 
Q2 
Q1 

SERIAL OUT 
ENABLE 
CLOCK 


JQ18 

DQ19 

DQ20 

IIq21 

IIq22 

I1Q23 

□ Q24 
DQ25 
IIQ26 

DQ27 

□ Q28 

□ Q29 

□ Q30 

□ Q31 
3Q32 

Dnc 

□ DATA IN 
3 STROBE 

□ Vcc 

□ substrate 
COMMON 




C2 

C3 

[14 

C5 

C6 

C7 

C8 

C9 


39 
38 
37 
36 
35 
34 
331 
32 


C 10 3l| 

Cl1 
C 12 

Cl3 
Cl4 
E15 

C 16 

C 17 
CIS 
C 19 
£ 20 


NC —No internal connection 


1BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ . Copyright © 1989, Texas Instruments Incorporated 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


Q22 ]7 
Q23 ]8 
Q24 ]9 
Q25 ]10 
Q26 ]11 
Q27 ]12 
Q28 ]13 
Q29pi4 
Q30 
Q31 
Q32 


SN65551, SN75551 . . . FN PACKAGE 
(TOP VIEW) 

T-oa)oor>*cDLfi^cocNi^ 

00555555555 

/- CTLll Luru L-l [ —I LU ' l— I LJ l_m - 

6 5 4 3 2 1 44 43 42 4140 


]15 

]16 

]17 


18 19 20 21 22 23 24 25 26 27 28 


39[ Q10 
38 [ Q9 
37 [ Q8 
36 [ Q7 
35 [ Q6 
34 [ Q5 
33 [ Q4 
32 [ Q3 
31 C Q2 
30C Q1 
29 [ NC 




u o u 
z z z 


oi 


o 

u 


(J m “ 

> O < 
oc 1- 
< 
Q 


< 

cc 

h- 

CO 

CD 

D 

CO 


SN65552, SN75552 . . . FN PACKAGE 
(TOP VIEW) 

r'JOO'*LOCDI^C»COOt-(N 

r-^t-r-»-T-t-r-CNCMCM 

OOOOOOOOOOO 



CO 

CO 

D 


NC —No internal connection 


logic symbols'!' 


SN65551, SN75551 


SN65552, SN75552 


SUBSTRATE (21) 
COMMON 


CMOS/EL DISP 





CMOS/EL DISP 


(i^i SOURCE SUPPLY] 




SUBSTRATE (21) 
COMMON 

— 

lii SOURCE SUPPLY] 



V3 





STROBE-^ 


V3 




G2 





ENABLE 

— 

G2 




SRG 32 







SRG 32 




>ci/-^ 





CLOCK 


>C1/- 




h r 



__d 




n r 



pi 

ID 

2,3 

0 



DATA IN 

— 

ID 

2,3 

O 



2,3 

0 






2,3 

0 

-A 

• 




• 



• 

• 




• 






• 




• 

• 



• 



• 

• 




2,3 

0 






2,3 

0 



2,3 

0 


Q16 




2,3 

> 


• 

• 



• 



• 

• 














• 

• 



• 



• 

• 




2,3 

D> 






2,3 

0 



2,3 

0 


::^-i^Q32 




2,3 

0 






—^ SERIAL OUT 








^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. The symbol here indicates an n-channel 
open-drain output. 

Pin numbers shown are for the N package. 
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SN65551, SN65552, SN75551. SN75552 
ELECTROLUMINESCENT ROW ORIVERS 





Load and Shift ^ 

R32 

No Change 

R32 

As determined above 

R32 

As determined above 

R32 

As determined above 

R32 


Determined by ENABLE and STROBE 
Determined by ENABLE and STROBE 
All Q outputs off 
Determined by R1 through R32 
All Q outputs on 


H = high level, L = low level, X = irrelevant, 1 = high-to-low transition. 

^Register R32 takes on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on the state of 
the data input. 
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SN65551, SN65552, SN75651, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


typical operating sequence 


SIM75551 ENABLE 


SN75552 ENABLE 


n 


u: 


n_ri 


n _n 


— V|H 

• - SUBSTRATE COMMON 
V|H 

— SUBSTRATE COMMON 

- V|H 

— SUBSTRATE COMMON 

- V,H 

— SUBSTRATE COMMON 


STROBE 

COMPOSITE ROW 
DRIVE APPLIED TO 
SUBSTRATE COMMON 


SN75551 
Q1 OUTPUT 


1_r 


i 


J 


SN75552 
01 OUTPUT 


SN75551 
02 OUTPUT 


i 


i 


SN75552 
02 OUTPUT 

HV = high voltage 


i 


UTJTJTX 


OUTPUT 

FLOATS 


OUTPUT FLOATS 


U 


OUTPUT FLOATS 

h- 


OUTPUT FLOATS 


OUTPUT FLOATS 


OUTPUT 

FLOATS 


V|H 


SUBSTRATE COMMON 


rr 

. . . -J I— 0 V 


HV 
-+HV 


r 


r 


HV 
- +HV 



OUTPUT FLOATS 

, OUTPUT FLOATS^ 


J 

r ^1 1 

H .. ► 

L_ 


u 



-HV 
+HV 


I 


NOTE: During operation CLOCK, DATA IN, ENABLE, and STROBE are referenced to the Composite Row Drive signal received at the 
SUBSTRATE COMMON pin of the device. 
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SN65551, SN6S552, SN75551, SN75S52 
ELECTROLUMINESCENT ROW DRIVERS 


schematic of inputs and outputs 



TYPICAL OF ALL Q OUTPUTS 


TYPICAL OF SERIAL OUTPUT 



OUTPUT 


SUBSTRATE 

COMMON 



VCC 


OUTPUT 


SUBSTRATE 

COMMON 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 18V 

Off-state Q output voltage, Vo(off). 225 V 

Input voltage... Vqq + O.S V 

Substrate common terminal current (see Note 2) . 1.5 A 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN65551, SN65552 . -40°C to 85°C 

SN75551, SN75552 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 


NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal. 
2. Duty cycle is limited by package dissipation. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25 °C 

DERATING FACTOR 

Ta » 70°c 

Ta - 85°c 

POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

POWER RATING 

FN 

1700 mW 

13.6 mW/°C 

1088 mW 

884 mW 

N 

1250 mW 

10.0 mW/°C 

800 mW 

650 mW 
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SN65551, SN65552, SN755E1, SI\I75552 
ELECTROLUMINESCENT ROW DRIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

10.8 12 15 

V 

V|H High-level input voltage (see Figure 1) 

Vcc = 10.8 V 

8.1 11.1 

V 

Vcc = 15 V 

11.25 15.3 

VjL Low-level input voltage (see Figure 1) 

Vcc = 10.8 V 

-0.3 2.7 

V 

Vcc = 15V 

-0.3 3.75 

Vo(off) Off-state Q output voltage | 

0 200 

V 

On-state output current, duty cycle <1%, 

(see Figures 2, 3, and 4) 

Vcc = 10-8 V, Ta = 25°C 

50 

mA 

Vcc = 15 V, Ta = 25°c 

80 

IqK Output clamp current 

-45 

mA 

fclock Clock frequency 

0 4 

MHz 

tw Pulse duration, CLOCK high or low 

125 

ns 

tsu Setup time, DATA IN before CLOCK (see Figure 5) 

50 

ns 

th Hold time, DATA IN after CLOCK (see Figure 5) 

100 

ns 

Ta Operating free-air temperature 

SN65551, SN65552 

in 

GO 

O 

1 

°C 

SN75551, SN75552 

0 70 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

lO(off) Off-state Q output current 

Vq = 200 V 


IiA 

VqH High-level output voltage 

Serial outputs 

Iq = -100 iiA 


V 

Vql Low-level output voltage 

Q outputs 

lOL = 50 mA, See Figure 3 

30 


Serial output 

lOL == 100 jiiA 

1 

l|H High-level input current 

V| @ Vcc 

1 

fiA 

l|l_ Low-level input current 

Vi = 0 

-1 

fiA 

Ice Supply current from Vcc 


250 

liA 


switching characteristics, Vcc * 12 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, high-to-low 

level SERIAL OUTPUT from CLOCK 

C|_ = 20 pF to ground. See Figure 6 

200 

ns 

Propagation delay time, low-to-high 

level SERIAL OUTPUT from CLOCK 

200 

ns 

Turn-on delay time, Q outputs 

from ENABLE 

Iql = 50 mA, STROBE at Vcc- 
R|_ = 1.4 kJi to 100 V, See Figure 7 

500 

ns 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


RECOMMENDED OPERATING CONDITIONS 


INPUT VOLTAGE LOGIC-LEVEL LIMITS 


MAXIMUM ON-STATE Q OUTPUT CURRENT 


vs 

SUPPLY VOLTAGE 




Vcc-Supply Voltage—V 


Vcc~Supply Voltage—V 


FIGURE 1 


FIGURE 2 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


TYPICAL CHARACTERISTICS 


ON-STATE Q OUTPUT CURRENT 


OUTPUT SATURATION CURRENT 


vs 



Vq —Output Voltage—V 

SOA = Safe Operating Area 


VS 



-40 -20 0 20 40 60 80 100 

Ta—F ree-Air Temperature—°C 


FIGURE 3 

^Data for temperatures below 0°C and above 70°C apply only for SN65551 and SN65552. 


FIGURE 4 


PARAMETER MEASUREMENT INFORMATION 

|4 - 1 „-»| 



FIGURE 5. INPUT TIMING VOLTAGE WAVEFORMS 
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SN65551, SN65552, SN75S51, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



-w |4~tpHL 



FIGURE 7. VOLTAGE WAVEFORMS, Q OUTPUT 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


I • Each Device Drives 32 Electrodes 

I • 60-V Output Voltage Swing Capability 

I • 15-mA Output Source and Sink Current 
Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on Ail Driver Outputs 

description 

The SN65553, SN65554, SN75553, and 
SN75554 are monolithic BIDFEy^" integrated 
circuits designed to drive the column electrodes 
of an electroluminescent display. The SN65554 
and SN75554 output sequence is reversed from 
the SN65553 and SN75553 for ease in printed 
circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of CLOCK. When high, LATCH 
ENABLE transfers the shift register contents to 
the outputs of the 32 latches. When OUTPUT 
ENABLE Is high, all Q outputs are enabled. Serial 
data output from the shift register may be used 
to cascade shift registers. This output is not 
affected by LATCH ENABLE or OUTPUT 
ENABLE. 

The SN65553 and SN65554 are characterized 
for operation from -40°C to 85 °C. The 
SN75553 and SN75554 are characterized for 
operation from 0°C to 70 °C. 


D2744, MARCH 1983-REVISED DECEMBER 1989 


N PACKAGE 
(TOP VIEW) 
SN65553, SN75553 



Q18 

Q19 

Q20 

Q21 

Q22 

Q23 

Q24 

Q25 

Q26 

Q27 

Q28 

Q29 

Q30 

Q31 

Q32 

OUTPUT ENABLE 
DATA IN 
LATCH ENABLE 
VCCI 
VCC2 


FN PACKAGE 
(TOP VIEW) 
SN65553, SN75553 



NC —No internal connection 


^BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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SN6SS53, SN65554, SN755S3, SN7S554 
ELECTROLUMINESCENT COLUMN DRIVERS 


Q22 ]7 
Q23 38 
Q24 ]9 
Q25 ]10 
Q26 3 11 
Q27 312 
Q28 3^3 
Q29 314 
Q30 315 
Q31 316 
Q32 3^7 


FN PACKAGE 
(TOP VIEW) 

SN65554, SN75554 
ocnoor>*coin->!tcocM*- 

aoaaoaaoaa 

T CJ TJ - a LJ l:li in th t 
5 4 3 2 1 44 43 42 4 


39 

38 p 

37 

36 

35 

34 

33 

32 

31 

30 

29 


Q10 

Q9 

Q8 

Q7 

Q6 

Q5 

Q4 

Q3 

Q2 

Q1 

NC 


H 

D 

O 

< 

I- 

< 

D 


1 19 20 21 22 2324 2526 S 
Tr-imr-ir-ir-it-ni—ir-nr 
OUO^Q cMt-UJ 
ZZZUZ 

o o uo| 


CD CO 
< < 
z z 

IX) IXI 

< t 
o 


Q1 
Q17d2 
Q18 C 3 
Q19 C 4 
Q20 C 5 
Q21 C 6 
Q22 C 7 
Q23 C 8 
Q24 C 9 
Q25 C 10 
Q26 C 11 
Q27 C 12 
Q28 C 13 
Q29 C 14 
Q30C 15 
Q31 C 16 
Q32 C 17 
SERIAL OUT C 18 
CLOCK C 19 
GND C 20 


IM PACKAGE 
(TOP VIEW) 
SN65554, SN75554 

Cjl U 40 ] 015 

39 H 014 
38 3 013 
37 3 012 
36 D Oil 
35 3 Q10 
34 □ 09 
33 3 Q8 

3 07 

31 P 06 
30 
29 
28 
27 
26 


3 05 

□ 04 

3 Q3 
3 02 
3 01 

3 OUTPUT ENABLE 

□ DATA IN 

□ LATCH ENABLE 

3 vcci 
3 VCC2 


NC—No internal connection 


logic symbols'^ 

SN65553, SN75553 SN65554, SN75554 




1'These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for N packages. 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


logic diagram (positive logic) 

OUTPUT ENABLE 
LATCH ENABLE 



SERIAL OUT 


FUNCTION TABLE 



CONTROL INPUTS 

SHIFT REGISTER 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

FUNCTION 

CLOCK 

LATCH 

ENABLE 

OUTPUT 

ENABLE 

SERIAL 

Q1 THRU Q22 

LOAD 

t 

X 

X 

Load and shift^ 

Determined by 

R32 

Determined by 

Not 

X 

X 

No change 

LATCH ENABLE* 

R32 

OUTPUT ENABLE 

LATCH 

X 

L 

X 

As determined 

Stored data 

R32 

Determined by 

X 

H 

X 

above 

New data 

R32 

OUTPUT ENABLE 

OUTPUT 

X 

X 

L 

As determined 

Determined by 

R32 

All L 

ENABLE 

X 

X 

H 

above 

LATCH ENABLE* 

R32 

LC1 thru LC32, respectively 


H = high level, L == low level, X = irrelevant, t = low-to-high-level transition. 

^R32 and the serial output take on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on 
the state of the data input. 

^New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 
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SN65S53, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


typical operating sequence 


CLOCK uuUUL..JUULrulj 


DATA IN I VALID 

IRRELEVANT 


SR CONTENTS INVALID 

VALID 

LATCH ENABLE | | 

CONTENTS PREVIOUSLY STORED DATA NEW DATA VALID 

OUTPUT 1 

ENABLE 1 


Q OUTPUTS 1 

VALID 


schematic of inputs and outputs 








1 

1 
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SN65553, SI\I65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 18 V 

Supply voltage, VcC2 ... 70 V 

Input voltage . Vcci + 0.3 V 

Grpund current. 700 mA 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN65553, SN65554 . -40°C to 85°C 

SN75553, SN75554 . 0°C to 70°C 

Storage temperature range . -65°Cto150°C 

Case temperature for 10 seconds: FN package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 

DERATING FACTOR 

O 

o 

O 

< 

Ta = 85°C 

POWER RATING 

ABOVE Ta “ 25 °C 

POWER RATING 

POWER RATING 

FN 

1700 mW 

13.6 mW/°C 

1088 mW 

884 mW 

N 

1250 mW 

10.0 mW/°C 

800 mW 

650 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqci 

10.8 12 15 

V 

Supply voltage, 

0 60 

V 

High-level input voltage, V|i-| (see Figure 1) 

Vcci = 10-8 V 

8.1 11.1 

V 

Vcci = 15 V 

11.25 15.3 

Low-level input voltage, V|l (see Figure 1) 

Vcci = 10.8 V 

-0.3 2.7 

V 

Vcci = 15V 

-0.3 3.75 

High-level output current, Iqh 

-15 

mA 

Low-level output current, Iql 

15 

mA 

Output clamp current, Iqk 

20 

mA 

Clock frequency, fdock 

0 6.25 

MHz 

Pulse duration, CLOCK high or low, t^y/icLK) (see Figure 2) 

80 

ns 

Pulse duration, LATCH ENABLE, t^(LE) (s®® Figure 4) 

80 

ns 

Data setup time before CLOCK t, ts^ (see Figure 2) 

20 

ns 

Data hold time after CLOCK t, t^ (see Figure 2) 

80 

ns 

Operating free-air temperature, Ta 

SN65553, SN65554 

lO 

00 

o 

°C 

SN75553, SN75554 

0 70 


electrical characteristics over recommended ranges of VCC1 operating free-air temperature, 
VcC2 =* 60 V (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

VoH High-level output voltage 

Q outputs 

Iq = - 1 5 mA 

57 

V 

SERIAL OUT 

Iq = - 100 ^A 

< 

o 

o 

1 

CXI 

Vql Low-level output voltage 

Q outputs 

lOL = 1 5 mA 

8 

V 

SERIAL OUT 

Iql ~ 100 

1 

l|H High-level input current 

Vl = Vcci 

1 

mA 

l||_ Low-level input current 

V| = 0 

-1 

^A 

•CCI Supply current from Vcci 


5 

mA 

(CC2 Supply current from Vcc2 

SN65553, SN65554 


12 

mA 

SN75553, SN75554 


10 
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SN6S553, SI\I65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


switching characteristics, Vcci *= 12 V, VcC2 “ 60 V, Ta = 25 ®C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, high-to-low-level 
tPHL SERIAL OUT from CLOCK 

Cl = 20 pF to ground. 

See Figure 3 

140 

ns 

Propagation delay time, low-to-high-level 

SERIAL OUT from CLOCK 

140 

ns 

Delay time, high-to-low-level 

Q output from LATCH ENABLE 

Cl = 20 pF to ground, 

See Figure 4 

500 

ns 

Delay time, low-to-high-level 

Q output from LATCH ENABLE 

Cl = 20 pF to ground. 

See Figure 4 

1 

MS 


RECOMMENDED OPERATION CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 


vs 



10 11 12 13 14 15 

VcC“Supply Voltage—V 

FIGURE 1 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


CLOCK 


DATA IN 



V|H 

V|L 

V|H 

V|L 


FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 


CLOCK 


SERIAL OUT 


SERIAL OUT 



V|H 

V|L 

VOH 

VOL 

VoH 

VOL 


FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY 
CLOCK TO SERIAL OUTPUT 



V|H 

V|L 

VOH 

VOL 

VOH 

VOL 


FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES, 
LATCH ENABLE TO Q OUTPUTS 
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■ • Each Device Drives 32 Electrodes 

I • 90-V Output Voltage Swing Capability 
I Using Ramped Supply 

I • 15-mA Output Source and Sink Current 
Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on All Driver Outputs 


description 

The SN65555, SN75555, SN65556, and 
SN75556 are monolithic BIDFET'f’ integrated 
circuits designed to drive the column electrodes 
of an electro-luminescent display. The SN65556 
and SN75556 output sequence is reversed from 
the SN65555 and SN75555 for ease in printed 
circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to- 
high transition of CLOCK. When high, LATCH 
ENABLE transfers the shift register contents to 
the outputs of the 32 latches. When OUTPUT 
ENABLE is high, all Q outputs are enabled. Data 
must be loaded into the latches and OUTPUT 
ENABLE must be high before supply voltage 
VcC2 ‘s ramped up. 

Serial data output from the shift register may be 
used to cascade shift registers. This output is not 
affected by LATCH ENABLE or OUTPUT 
ENABLE. 

The SN65555 and SN65556 are characterized 
for operation from -40°C to 85 °C. The 
SN75555 and SN75556 are characterized for 
operation from 0°C to 70°C. 


SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


D2744, APRIL 1985-REVISED JULY 1990 


SN65555, SN75555 
N PACKAGE 
(TOP VIEW) 


Q17 

Q16 

Q15 

Q14 

Q13 

Q12 

Q11 

Q10 

Q9 

Q8 

Q7 

Q6 

Q5 

Q4 

Q3 

Q2 

Q1 

SERIAL OUT 
CLOCK 
GND 


di U 40 2 

□ 2 39 2 


Z3 

[14 

C5 

Ce 

C7 

Lb 

L 9 

Cio 

Cn 
L 12 

C 13 
L 14 
L 15 

die 

Cl7 
CIS 
Cl9 
C 20 


018 

019 

020 

021 

022 

023 

024 

025 

026 

027 

028 

029 

030 

031 

032 

OUTPUT ENABLE 
DATA IN 
LATCH ENABLE 
VCCI 
VCC2 


SN65555. SN75555 
FN PACKAGE 
(TOP VIEW) 


csoo'^ificor^oooOT-cM 

r-r-r-r-r-r-r-r-CMCNCN 

00000000000 



NC —No internal connection 


"•^BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


1^, Copyright © 1990, Texas Instruments Incorporated 
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SN65S55, SN65556, SN755S5, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


SN65556, SN75556 
N PACKAGE 
{TOP VIEW) 


Q16 Hi U40 3 Q15 
Q17 C 2 39 3 Q14 


Q18 C 3 
Q19 C 4 
Q20 C 5 
Q21 C 6 
Q22 C 7 
Q23 C 8 
Q24C 9 
Q25 C 10 
Q26 C 11 

Q27 C 12 
Q28 C 13 
Q29 C 14 
Q30C 15 
Q31 C 16 
Q32 C 17 
SERIAL OUT C 18 
CLOCKC19 
GND C 20 


38 3 Q13 
37 3 012 

36 3 Q11 
35 3 Q10 

34 3 Q9 
33 3 Q8 
32 3 07 

31 3 06 

30 3 Q5 
29 3 Q4 
28 3 03 
27 3 02 

26 3 01 

25 3 OUTPUT ENABLE 

24 3 DATA IN 

23 3 LATCH ENABLE 

22 3 vcci 
21 3 VcC2 


SN65556, SN75556 
FN PACKAGE 
(TOP VIEW) 

oojoor^coio^tcocst- 

Saaaaaoaaa 



logic symbols'!' 


SN65555, SN75555 


2D c> 


2D O 


2D C> 


2D l> 


2D O 3 


NC—No internal connection 


SN65556, SN75556 



CMOS/EL DISP 


CMOS/EL DISP 

VCC2 

[PWR Q1-32] 

vcczM^e 

[PWR 01-32] 

OUTPUT ENABLE- 

EN3 


OUTPUT ENABLE- 

EN3 


LATCH ENABLE - 

C2 


LATCH ENABLE - 

C2 



SRG 32 



SRG 32 


clock'’®' 

>C1/-> 


CLOCK - 

>Cl/->‘ 



.. (24) 


-illc 

(40) . 


(27) ^ 
(26) ^ 
(18) , 


2D C> 


2D O 3 


2D C> 3 


2D > 3 


(27) , 


(40) , 


(16) ^ 

(17) ,. 

(18) 


SERIAL OUT 


I^Tftese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for N packages. 
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SN65555, SN65556, SN7S555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


logic diagram (positive logic) 


VCC2 

OUTPUT 

ENABLE 

LATCH 

ENABLE 


DATA IN 
CLOCK 



FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTER 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 

LATCH 

ENABLE 

OUTPUT 

ENABLE 

SERIAL 

Q1 THRU Q32 

LOAD 

t 

Not 

X 

X 

X 

X 

Load and shift^ 

No change 

Determined by LATCH ENABLE ^ 

R32 

R32 

Determined by OUTPUT ENABLE 

LATCH 

X 

X 

L 

H 

X 

X 

As determined above 

Stored data 

New data 

R32 

R32 

Determined by OUTPUT ENABLE 

OUTPUT 

ENABLE 

X 

X 

X 

X 

L 

H 

As determined above 

Determined by LATCH ENABLE* 

R32 

R32 

All L 

LC1 thru LC32, respectively 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

^R32 and the serial output take on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on 
the state of the data input. 

*New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 
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SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 



LATCH 

CONTENTS 



OUTPUT 

ENABLE 



VCC2 
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SN65S55, SN65556, SN7555S, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 18 V 

Supply voltage, VcC2 (see Note 2). 90 V 

Input voltage . Vcci + 0-3 V 

Ground current. . 700 mA 

Continuous total power dissipation. See Dissipation Rating Table 

Operating free-air temperature range: SN65555, SN65556 . -40°C to 85°C 

SN75555, SN75556 . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. These devices have been designed to be used in applications in which the high-voltage supply, Vcc2' 'S switched to ground 
before changing the state of the outputs. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta < 25 °C 

DERATING FACTOR 

Ta “ 70°c 

H 

> 

11 

00 

ori 

o 

O 

POWER RATING 

ABOVE Ta “ 25 °C 

POWER RATING 

POWER RATING 

FN 

1700 mW 

13.6 mW/°C 

1088 mW 

884 mW 

N 

1250 mW 

10.0 mW/°C 

800 mW 

650 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcci Supply voltage ' 

10.8 12 15 

V 

VCC2 Supply voltage 

0 80 

V 

V|H High-level input voltage (see Figure 1) 

Vcci = 10-8 V 

8.1 11.1 

V 

Vcci = 15V 

11.25 15.3 

V||_ Low-level input voltage (see Figure 1) 

Vcci = 10-8 V 

-0.31^ 2.7 

V 

Vcci = 15V 

-0.3^ 3.75 

'oh High-level output current 

-15 

mA 

IqL Low-level output current 

15 

mA 

Iqk Output clamp current 

20 

mA 

^clock Clock frequency 

0 6.25 

MHz 

tw(CLK) Pulse duration, CLOCK high or low (see Figure 2) 

80 

ns 

^w(LE) Pulse duration, LATCH ENABLE 

80 

ns 

tsu Setup time 

DATA IN before CLOCKT (see Figure 2) 

20 

ns 

OUTPUT ENABLE before Vcc2t <see Figure 4) 

500 

th Hold time 

DATA IN after CLOCKT (see Figure 2 ) 

80 

ns 

OUTPUT ENABLE after VcC2t (see Figure 4) 

100 

dv/dt Rate of rise for Vcc2 

80 

y/fis 

Ta Operating free-air temperature 

SN65555, SN65556 

10 

00 

0 

1 

°C 

SN75555, SN75556 

0 

0 


^The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels. 
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SN6555S, SN65556, SNISSeS. SI\I75556 
ELECTROLUMINESCENT COLUMN DRIVER 


electrical characteristics over recommended operating free-air temperature range, Vcci “12 V, 
VcC 2 “ 80 V 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

VqH High-level output voltage 

Q outputs 

Iq = - 15 mA 

77 

V 

SERIAL OUT 

Iq = -100 fiA 

10.5 

Vql Low-level output voltage 

Q outputs 

Iql = 1 5 mA 

8 

V 

SERIAL OUT 

Iql = 100 /tA 

1 

l|H High-level input current 

V| = 12 V 

1 

tiA 

l|L Low-level input current 

V| = 0 

-1 

nA 

ICCl Supply current from Vcci 


2 

mA 

ICC2 Supply current from VcC2 


5 

mA 


switching characteristics, Vcci ” 12 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, high-to-low-level 
tPHL SERIAL OUT from CLOCK 

Cl = 20 pF to ground, Vcc2 = 0, 
See Figure 3 

140 


Propagation delay time, low-to-high-level 

SERIAL OUT from CLOCK 

140 


td Delay time, Vcc2 1^° ^ outputs 

dv/dt = 80 V//ts, See Figure 4 

100 

HB9I 


RECOMMENDED OPERATION CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 


vs 



10 11 12 13 14 15 

Vcc—Supply Voltage—V 

FIGURE 1 
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SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 


PARAMETER MEASUREMENT INFORMATION 

-V !/-Si- 

CLOCK jU50% ^50% \ 50% 

[A- f\ N- 

H-<w(CLK)-H 

ft -tsu- » U. 

FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 

--V.H 

CLOCK /50% \ 

—/l Vi . . V|L 

->| |4-tpLH 

I i 

I 1/- ''qh 

SERIAL OUT I /50% 

--— VoL 

-►I K-tPHL 

.. - — ' " ■yy— — — ———— — VoH 

SERIAL OUT \50% 

>-— VoL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY 
CLOCK TO SERIAL OUTPUT 

output 

ENABLE / \ 

- f\ I >-V,L 

I 1 

•su4*-*l /-y -- - 

Vcc2 !/ 

__OV 

td-^ k- 

I y-VoH 

Q OUTPUT \/ \ 

--VOL 

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES, VcC2 TO Q OUTPUTS 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 


■ • Each Device Drives 32 Electrodes 

I • High-Voltage Open-Collector N-P-N Outputs 

I Using Ramped Supply 

I • 300-mA Output Current Capability 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

These devices are monolithic BIDFETt integrated 
circuits designed to drive the row electrodes of 
an electroluminescent display. All inputs are 
CMOS-compatible and all outputs are high- 
voltage open-collector n-p-n transistors. The 
SN65558 and SN75558 output sequences are 
reversed from the SN65557 and SN75557 for 
ease in printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 
AND gates, and 32 output OR gates. Typically, 
a composite row drive signal is externally 
generated by a high-voltage switching circuit and 
applied to the SUBSTRATE COMMON terminal. 
Serial data is entered into the shift register on 
the high-to-low transition of the clock input. A 
high ENABLE allows those outputs with a high 
in their associated register to be turned on 
causing the corresponding row to be connected 
to the composite row drive signal. When 
STROBE is low, all output transistors are turned 
on. The Serial Data output (SERIAL OUT) from 
the shift register may be used to cascade 
additional devices. This output is not affected by 
the ENABLE or STROBE inputs. 

The SN65557 and SN65558 are characterized 
for operation from -40°C to 85 °C. The 
SN75557 and SN75558 are characterized for 
operation from 0°C to 70 °C. 


D2999, DECEMBER 1985-REVISED OCTOBER 1989 


SN65557, SN75557 . . . FN PACKAGE 
(TOP VIEW) 


r-OCDQOI^COLO-sd-OOCM 

aaaaooaaaaz 



C/) 


< 

DC 


C/5 

m 

Z) 

c/5 


SIM65558, SN75558 . . . FN PACKAGE 


(TOP VIEW) 

CNIfO'^lLOCDr^CX5CJ)OT- 

t-T-r-r-T-T-r-r-CNCNCJ 

00000000002 



< 

DC 


c/5 

DQ 

D 

C/5 


NC —No internal connection 

^ BIDFET — Bipolar, cJouble-diffused, N-channel and P-channel MOS transistors on same chip — patented process 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SIV65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 


logic symbols'^ 


SN65557, SN75557 


SN65558, SN75558 


SUBSTRATE (23) 
COMMON 


Mv3 


CMOS/EL DISP 
[ 0: EMITTER SUPPLY] 



2,3 0 ^ 

1^ (28) 


^ (29) 


2,3 0 ^ 

• 

• 


• 

• 


• 

• 

^ (38) 


2,3 O 


2,3 0 O 


• 

• 


• 

• 


# 

• 



2,3 0 ^ 

^ (44) 


2,3 C> 

. W 

• 

• 


• 

• 


• 

• 

^ (6) 


2,3 C> Q. 


2,3 0 ^ 

(8) 

• 

• 


• 

• 


• 

• 



2,3 t> 


2,3 0 O 




(20) 


-Q1 

-02 


-Oil 

-012 


-015 

-016 


-021 
- 022 


COMMON 
STROBE - 



CMOS/EL DISP 

(23) 

[ Ct EMITTER SUPPLY] 

{25)_t^ 

V3 


(21) 

G2 



SRG 32 


(22) 

>C1/- 

T r 



- 031 
-032 

i SERIAL OUT 


ID 

2,3 0 i 

k. (18) 

^ (17) 


2,3 t> ^ 

• 

• 


• 

• 


• 

• 

(8) 


2.3 C> Q. 


2,3 0 O 

^ (6) 

• 

• 


• 

• 


• 

• 



2,3 0 ^ 


2,3 c> <:^ 

(44) 

• 

• 


• 

• 


• 

• 

^ (41) 


2,3 0 ^ 


2,3 O ^ 

^ (38) 

• 

• 


• 

• 


• 

• 

^ (29) 


2,3 C> O 


2,3 0 O 

(28) 



(20) 


-oi 

i-02 


-on 
- 012 


LQ17 

-018 


L021 

-022 


- 031 
-032 

i SERIAL OUT 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 

SUBSTRATE 
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SN65557, SN65558. SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 


FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTERS 

OUTPUTS 

CLOCK 

ENABLE 

STROBE 

R1 THRU R32 

SERIAL 

Q1 THRU Q32 

LOAD 

i 

X 

X 

Load and Shift ^ 

R32 

Determined by ENABLE and STROBE 

No i 

X 

X 

No Change 

R32 

Determined by ENABLE and STROBE 

ENABLE 

X 

L 

H 

As determined above 

R32 

All Q outputs off 

X 

H 

H 

As determined above 

R32 

Determined by R1 through R32 

STROBE 

X 

X 

L 

As determined above 

R32 

All 0. outputs on 


H = high level, L = low level, X = irrelevant, i = high-to-low transition. 

■•■Register R32 takes on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on 
the state of the data input. 


schematics of inputs and outputs 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 


typical operating sequence 


CLOCK 


DATA IN 

SN65557, SN75557 
ENABLE 

SN65558, SN75558 
ENABLE 


~u -U 


I 


MZZ 


V|H 

SUBSTRATE COMMON 
V|H 

SUBSTRATE COMMON 
V|H 

SUBSTRATE COMMON 
VIH 

SUBSTRATE COMMON 


RAMPED COMPOSITE ROW 
DRIVE APPLIED TO 
SUBSTRATE COMMON 


SN65557, SN75557 
Q1 OUTPUT 


SN65558, SN75558 
Q1 OUTPUT 


xrMxnjrz 

vy__ 


0 V 


-HV 


0 V 


-HV 


0 V 


-HV 


SN65557, SN75557 
Q2 OUTPUT 


SN65558, SN75558 
02 OUTPUT 



HV = High voltage 
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SN65557, SN65558, SN75557. SN75558 
ELECTROLUtMINESCENT ROW DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).. . 18V 

Off-state output voltage, Vo(off) (see Note 2). 110 V 

Input voltage. Vcc + O-S V 

Substrate common terminal current (see Note 3) . 750 mA 

Continuous total power dissipation at (or below) 

25 °C free-air temperature (see Note 4). 1700 mW 

Operating free-air temperature range: SN65557, SN65558 . -40°C to 85°C 

SN75557, SN75558 . 0°C to 70°C 

Storage temperature range . -65°C to 150”C 

Case temperature for 10 seconds. 260 °C 


NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal. 

2. Data must be clocked into the shift register and Q outputs enabled prior to ramping SUBSTRATE COMMON to -HV (see 
typical operating sequence). 

3. Duty cycle is limited by package dissipation. 

4. For operation above 25°C free-air temperature, derate linearly to 1088 mW at 70°C, and 884 mW at 85°C at the rate 
of 13.6 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, ^CC 

10.8 12 15 

V 

High-level input voltage, V|h (see Figure 1) 

Vcc = 10.8 V 

8.1 11.1 

V 

Vcc = V 

11.25 15.3 

Low-level input voltage, V|l (see Figure 1) 

Vcc = 10.8 V 

-0.3 2.7 

V 

Vcc = 15 V 

-0.3 3.75 

Off-state Q output voltage, Vo(off) 

-0.3 100 

v 

On-state Q output current, lo(on)' ^i^^y cycle < 1%, Vqq = 15 V 

300 

mA 

Rate of rise for SUBSTRATE COMMON, dV/dt (see Figure 4) 

100 

V//iS 

Clock frequency, fdock 

0 4 

MHz 

Pulse duration, CLOCK high or low, t^^ 

125 

ns 

Setup time, tgu 

DATA IN before CLOCKS (see Figure 2) 

50 

ns 

ENABLE before SUBSTRATE COMMON 4 (see Figure 4) 

500 

Hold time, t^, DATA IN after CLOCKS (see Figure 2) 

100 

ns 

Operating free-air temperature, Ta 

SN65557, SN65558 

-40 85 

°C 

SN75557, SN75558 

0 70 


electrical characteristics over recommended operating free-air temperature range, VcC ^ 12 V (unless 
otherwise noted) 


PARAMETER 

TEST 

CONDITIONS 

SN65557 

SN65558 

SN75557 

SN75558 

UNIT 

MIN MAX 

MIN MAX 

'O(off) Off-state Q output current 

Vq = 100 V 

20 

10 

liA 

VOH High-level output voltage 

Serial outputs 

Iq = -100 (lA 

10.5 

10.5 

V 

VvOL Low-level output voltage 

Q outputs 

Iql == 300 mA 

20 

10 

V 

Serial output 

Iql — 100 /iA 

1 

1 

l|H High-level input current 

V| = 12V 

1 

1 

^A 

IjL Low-level input current 

V| = 0 

-1 

-1 

/.A 

Ice Supply current from Vcc 


250 

250 

/iA 
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SN65557, SN65558, SN75557, SN7555& 
ELECTROLUMINESCENT ROW DRIVERS 


switching characteristics, Vcc ® 12 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, high-to-low- 

level SERIAL OUTPUT from CLOCK 

Cl = 20 pF to SUBSTRATE COMMON 
(see Figure 3) 

200 

ns 

Propagation delay time, low-to-high- 
level SERIAL OUTPUT from CLOCK 

200 

ns 

Turn-on delay time, Q outputs 
from ENABLE 

dV/dt = 100 W/ns. STROBE at Vcc^ 

Rl = 2 kQ to 60 V (see Figure 4) 

500 

ns 


RECOMMENDED OPERATING CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 


vs 



10 11 12 13 14 15 

Vcc~Supply Voltage—V 
FIGURE 1 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 



FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 



FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 


ENABLE 


SUBSTRATE 

COMMON 


Q OUTPUT 



I 



FIGURE 4. VOLTAGE WAVEFORMS FOR TURN ON DELAY TIME, 
SUBSTRATE COMMON TO Q OUTPUT 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-95 









SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW ORIVERS 


TYPICAL CHARACTERISTICS 

ON-STATE Q OUTPUT CURRENT 


vs 



0 5 10 15 20 25 

On-State Q Output Voltage—V 
FIGURE 5 
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SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 


■ • Each Device Drives 34 Electrodes 

I • Selectable Open-Source or Open-Drain 
I Output 

I • Outputs Rated at 240 V 

• Output Current Capability: 

-150 mA to 100 mA (SN65') 

-150 mA to 120 mA (SN75') 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN65563A, SN65564A, SN75563A,and 
SN75564A are monolithic BIDFET'I' integrated 
circuits designed to drive the row electrodes of 
an electroluminescent display. All inputs are 
CMOS compatible. If POSITIVE WRITE is high, 
the Q outputs act like open-source outputs and 
output data is not inverted with respect to input 
data. If POSITIVE WRITE is low, the O outputs 
act like open-drain outputs and output data is 
inverted with respect to input data. The 
SN65564A and SN75564A output sequences 
are reversed from the SN65563A and 
SN75563A for ease in printed circuit board 
layout. 

Typically, composite VcC2/ VcC3/ and ground 
signals are externally generated by a high- 
voltage switching circuit. Serial data is entered 
into the shift register on the high-to-low 
transition of CLOCK. A high at the ENABLE input 
allows those outputs with a high in their 
associated register to be turned on, causing the 
corresponding row to be connected to VcC2 
when POSITIVE WRITE is high or to ground 
when POSITIVE WRITE Is low. VcC3 nriay be 
tied to VcC2 or held 5 V to 1 5 V above Vcc2 
for better Vqh characteristics. SERIAL OUTPUT 
from the shift register may be used to cascade 
additional devices. This output is not affected by 
the ENABLE or POSITIVE WRITE inputs. 

The SN65563A and SN65564A are 
characterized for operation over the full 
automotive operating temperature range 
of -40°C to 85°C. The SN75563A and 
SN75564A are characterized for operation 
from 0°C to 70°C. 


D3223, MAY 1986-REVISED DECEMBER 1989 


Si\l65563A, SN75563A . . . FN PACKAGE 
(TOP VIEW) 


r- O 

T-r-O)00r^CDUO^00CM»- 


aaoooaaaaaa 



VCC3 
VCC2 
DATA IN 
POSITIVE WRITE 

vcci 

NC 

vss 

CLOCK 
ENABLE 
SERIAL OUT 
Q34 


ro^ir)tor^oocno»-cNco 

csc'jcNcMCMcscscoroooro 


ooaaooaoaoa 


SN65564A, SN75564A . . . FN PACKAGE 
(TOP VIEW) 


^incDr'-aDOOt-cNCO^ 

CNCSCSCNCNCNCOOOCOCOCO 


oooooaoaoaa 



VCC3 
VCC2 
DATA IN 
POSITIVE WRITE 

vcci 

NC 

Vss 

CLOCK 
ENABLE 
SERIAL OUT 
01 


CM'r-O0>00r>-CDlO»*00CM 

---oaooaaao 
a o a 


NC —No internal connection 


^BIDFET-Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — Patented Process 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 


LOAD FUNCTION TABLE 



CONTROL INPUTS 

SHIFT REGISTER 

R1 THRU R34 

OUTPUTS 

FUNCTION 

CLOCK 

ENABLE 

POSITIVE 

WRITE 

SERIAL 

Q1 THRU 034 

LOAD 

1 

X 

X 

Load and Shift ^ 

R34 

Determined by ENABLE and POSITIVE WRITE 

Nol 

X 

X 

No Change 

R34 

Determined by ENABLE and POSITIVE WRITE 


^Register R34 takes on the state of R33, R33 takes on the state of R32, . . . R2 takes on the state of R1, R1 takes on the state of the data input. 


OUTPUT CONTROL FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTER 

CONTENTS Rn FOR 

R1 THRU R34 

(Determined Above) 

OUTPUTS 

CLOCK 

ENABLE 

POSITIVE 

WRITE 

SERIAL 

Q1 THRU 034 


X 

L 

X 

X 

R34 

High-Impedance 

OUTPUT 

X 

H 

H 

H 

R34 

H 

CONTROL 

X 

H 

L 

H 

R34 

L 


X 

X 

X 

L 

R34 

High-Impedance 


H = high, L = low, X = irrelevant, i = high-to-low transition 


schematics of inputs and outputs 

SN65563A, SN75563A 


(33) 

(31) 

(36) 

(32) 




(37) 



CMOS/EL DISP 
[O DRAIN supply] 

SOURCE supply] 
EN3[0UTPUT ENABLE] 

EN2[0UTPUT SELECT] 

SRG34 

>01/- 

S r 

r* 

ID 

2 . 3 ^ 
^ 2,3^ 


> 2.30 
2,30 

• • 

• • 

• • 


j> 2,30 
2,30 


2,3^ 

• • 

« • 

• • 


2,3<? 

2 , 3 ^ 


2 . 3 ^ 
^ 2 . 3 ^ 




VCC2- 

vss~ 



- Q33 


(29) 

<30) SERIAL 


Q34 


OUT 


SN65564A, SN75564A 


POSITIVE <36) 
WRITE 


CMOS/EL DISP 
[O DRAIN supply] 
r SOURCE supply] 
EN3[0UTPUT ENABLE] 
EN2[0UTPUT SELECT] 

SRG34 

>C1/- 

^ H 

r* 

ID 

2,30 

2,30 


2,3<i 

• • 

• • 

• • 


2,30 
^ 2,3<:^ 


2.30 

2.30 

• • 

• • 

• • 


2,30 

?,30 


2,3^ 
^ 2.30 




*These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


-01 


( 12 ) 


~l ( 11 ) 


(41) 


(40) 


( 30 ) 
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SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 













typical operating sequence 






THV = high voltage 

^During the negative write cycle, the Vqc 2 af^cl Vcc3 supplies are in a high-impedance state. 













SIV65563A, SN65S64A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 


absolute maximum ratings over operating free-air temperture range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1). 15V 

Supply voltage, VcC2 .. 240 V 

Supply voltage, VcC3. 240 V 

Supply voltage, Vss. -240 V 

Input voltage. -0.3 V to Vcci + 0-3 V 

Continuous total power dissipation at (or below) 25 °C free-air temperature 

(see Note 2).. 1700 mW 

Operating free-air temperature range: SN65563A, SN65564A. -40°C to 85°C 

SN75563A, SN75564A . 0°C to 70°C 

Storage temperature range . -40°C to 125°C 

Case temperature for 10 seconds. 260 °C 


NOTES; 1. Voltage values are with respect to Vss- 

2. For operation above 25 °C free-air temperature, derate to 1088 mW at 70°C or 884 mW at 85 °C at the rate of 13.6 mW/°C. 


recommended operating conditions (see Note 1, Figure 1, and Figure 2) 



MIN NOM MAX 

UNIT 

Supply voltage, Vcci 

7.5 12 13.2 

V 

Supply voltage, Vcc2 

VCC3-15 Vcc3 

V 

Supply voltage, Vcc3 

0 235 

V 

Supply voltage, Vss 

0 -235 

V 

High-level input voltage, V|h 

0.75VCC1 Vcci+0.3 

V 

Low-level input voltage, V|l^ 

-0.3 0.25VCC1 

V 

High-level output current, Iqh 

SN65563A,SN65564A 

-100 

mA 

SN75563A, SN75564A 

- 120 

Low-level output current, Iql 

150 

mA 

Output clamp current, Iqk 

±150 

mA 

Clock frequency, fclock 

4 

MHz 

Pulse duration, CLOCK high or low, t^CLK 

125 

ns 

Setup time, DATA IN high or low before CLOCKS, tgui 

100 

ns 

Setup time, CLOCK low before Vcc2f VsS'*'- 1su2 

300 

ns 

Setup time, ENABLE high before Vcc2f Vss^' fsu3 

300 

ns 

Setup time, POSITIVE WRITE high or low before Vcc2f o'" Vss^' tsu4 

300 

ns 

Hold time, DATA IN high or low after CLOCK'), t^i 

100 

ns 

Hold time, CLOCK high after VcC2'*' o'" ^ss^' th2 

300 

ns 

Hold time, ENABLE high after VcC2'^ o’’ ^SS^' ^h3 

0 

ns 

Hold time, POSITIVE WRITE after Vcc2^ or Vsst th4 

0 

ns 

Hold time, ENABLE low between 
successive VcC2f' th5 

SN65563A, SN65564A 

12 

/iS 

SN75563A, SN75564A 

10 

Hold time, ENABLE low between successive Vss^> th6 1 

300 

ns 

Operating free-air temperature, Ta 

SN65563A, SN65564A 

-40 85 

°C 

SN75563A, SN75564A 

0 70 


'^'The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels only. 
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SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 


electrical characteristics over recomrriended operating ranges of Vqci and free-air temperature range, 
VCC2 = 235 V, VcC3 = 235 V, Vss “ 0 (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

lO(off) Off-state Q output current 

Vq = 235 V 

50 

nA 

o 

II 

o 

> 

1 

J 

-50 

High-level 

Vqh 

output voltage 

Q outputs 

Iq = - 70 mA 

VcC2~30 

V 

SERIAL OUT 

Iq = -100/tA, Vcci = 12 V 

10.5 

Low-level 

Vql 

output voltage 

Q outputs 

Iq = 150 mA 

30 

V 

SERIAL OUT 

Iq = 100 (lA 

1 

l||,^ High-level input current 

V|H = Vcci 

100 

mA 

l||_ Low-level input current 

V|L = 0 

-100 

mA 

•cCI Supply current from Vcci 

One Q output high 

4 

mA 

All Q outputs low or high impedance 

2 

ICC3 Supply current from Vcc3 

One Q output high 

10 

mA 

All Q outputs low or high impedance 

200 

mA 


switching characteristics operating range of Vcci^ Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Propagation delay time, low-to-high 
level serial output from clock 

C|_ = 50 pF to VsS' 

See Figures 3 and 4 

400 

ns 

Propagation delay time, high-to-low 
level serial output from clock 

400 

ns 


PARAMETER MEASUREMENT INFORMATION 
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SN65563A, SN65564A,SN75563A, SIV75564A 
ELECTROLUMINESCENT ROW DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



^Timing waveforms are with respect to ^002 o*” ^SS' appropriate. 

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS 


SERIAL OUT 



FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 


OUTPUT 

UNDER 

TEST 



TEST 

POINT 


"^Cl includes probe and jig capacitance. 


FIGURE 4. LOAD CIRCUIT 
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H • Each Device Drives 32 Lines 

I • 180-V Open-Drain Parallel Outputs 

I • 220-mA Parallel Output Sink Current 
I Capability 

• CMOS-Compatible Inputs 

• Strobe Input Provided 

• Serial Data Output for Cascade Operation 

• inputs Have Built-in Electrostatic Discharge 
Protection 


description 

The SN751506 and the SN751516 are 
monolithic integrated circuits designed to drive 
the scan lines of a dc plasma panel display. The 
SN751516 pin sequence is reversed from the 
SN751506 for ease in printed circuit board 
layout. 

Each device consists of a 32-bit shift register and 
32 OR gates. Serial data Is entered into the shift 
register on the high-to-low transition of the clock 
Input. When STROBE is low, all Q outputs are 
in the off-state. Outputs are open-drain JFET 
transistors with a breakdown voltage in 
excess of 180 V. The outputs have a 220-mA 
sink current capability in the on state. Only one 
Q output should be allowed to be in the on state 
at a time. 

Serial data output from the shift register may be 
used to cascade shift registers. This output is not 
affected by the strobe Input. All inputs are 
CMOS compatible with ESD protection built in. 

The SN751506 and SN751516 are 
characterized for operation from 0°C to 70 °C. 


SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

D3005, DECEMBER 1986-REVISED JULY 1989 


SN751506 ... FT PACKAGE 
(TOP VIEW) 


Q32 

031 

030 

029 

Q28 

027 

026 

025 

024 

023 

022 

021 

020 

019 

018 

017 

NC 

GND 

NC 

NC 

CLOCK 

vcc 

NC 

SERIAL OUT 


C 1 

i: 2 

zP 
c 5 

C6 
[17 
C8 
C9 

C 10 
Cii 

C 12 37p 

C 13 
C 14 
C 15 
die 
C 17 

C 18 

C 19 
d 20 
d21 
d 22 

d 23 
d24 


01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

Oil 

012 

013 

014 

015 

016 

NC 

GND 

NC 

STROBE 

NC 

Vcc 

NC 

DATA IN 


SN751516 ... FT PACKAGE 


01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

Oil 

012 

013 

014 

015 

016 

NC 

GND 

NC 

STROBE 

NC 

Vcc 

NC 

DATA IN 


(TOP VIEW) 


1 

48 

2 

47 

3 

4 

^45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


032 

031 

030 

029 

028 

027 

026 

025 

024 

023 

022 

021 

020 

019 

018 

017 

NC 

GND 

NC 

NC 

CLOCK 

Vcc 

NC 

SERIAL OUT 


NC —No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


logic symbols'!' 

SN751506 SN751516 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 



FUNCTION TABLE 


CONTROL INPUTS I 

SHIFT REGISTERS 

OUTPUTS 

rUIMvr 1 lUIV 

CLOCK 

1 STROBE 

R1 THRU R32 

SERIAL 

Q1 THRU Q32 

LOAD 

i 

X 

Load and shift* 

R32 

Determined by STROBE 

Noi 

X 

No change 

R32 

STROBE 

X 

L 

As determined above 

R32 

All high impedance 

X 

H 


R32 

R1 thru R32 


H = high level, L = low level, X = irrelevant, i = high to low transition. 

^ R32 takes on the state of R31, R31 takes on the state of R30, . . . R2 takes on the state of R1, 
and R1 takes on the state of the data input. 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


typical operating sequence 

““-Tuumr • • • inmin 


DATA IN^ 

SHIFT REGISTER 
COIMTENTS 

STROBE 

OUTPUTS 


1 VALID 1 

IRRELEVANT 


1 INVALID 1 

VALID 




r. 1 _ 


OFF STATE 

VALID I OFF STATE 


"t^Only 1 bit in 32 should be low in the input data. 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). -0.4 V to 7 V 

On-state Q output voltage, Vq . -0.4 V to 125 V 

Off-state Q output voltage, Vq . -0.4 V to 180 V 

Input voltage .. -0.4 V to Vcc+ 0-'^ V 

Serial output voltage. -0.4 V to Vcc + 0-4 V 

Q output on-state time duration (see Note 2). 100 /as 

Q output duty cycle (see Note 2). 1/200 

Continuous total power dissipation at (or below) 25 °C free-air 

temperature (see Note 3) . 1025 mW 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range . -55°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. Voltage values are with respect to GND. 

2. Only one Q output should be on at a time. 

3. For operation above 25 °C free-air temperature, derate linearly to 656 mW at 70 °C at the rate of 8.2 mW/°C. 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4 5 6 

V 

Peak on-state Q output voltage, Vo(on) 

110 

V 

High-level input voltage, V|h 

Vcc = 4 V 

3.2 

V 

Vcc = 6 V 

4.8 

Low-level input voltage, V|l 

Vcc = 4 V 

0.8 

V 

Vcc = 6 V 

1.2 

Output current, Iq (Ta = 25 °C) 

220 

UOQIIIII 

Clock frequency, fdock 

200 


Pulse duration, CLOCK high or low, t^CLK 

1.5^ 

lis 

Pulse duration, DATA, t^o 

5 

liS 

Pulse duration, STROBE, ty^sTHB 

2 

flS 

Setup time, DATA IN before CLOCK'l’, tgy 

1 

flS 

Hold time, DATA IN after CLOCKS, th 

1.2 

lis 

Operating free-air temperature, Ta 

0 70 

°C 


^ The minimum clock period is 5 /iS. 


electrical characteristics, Vcc = 5 V, Ta = 25 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

^OH High-level output voltage 

SERIAL OUT 

lOH = -0.1 mA 

4.5 

V 

Vql Low-level output voltage 

Q outputs 

•OL = 180 mA 

6 10 

V 

SERIAL OUT 

•OL = 0-1 

0.5 

(O(off) Off-state output current 

Q outputs 

VoH = 110V 

1 

liA 

IqL Low-level output current 

Q outputs 

Vql = 16 V 

220 

mA 

l||-j High-level input current 

V| = Vcc 

1 

fiA 

l|L Low-level input current 

V| = 0 

-1 

fiA 

Cj Input capacitance 


15 

pF 

Ice Supply current 

All Q outputs off 

1 

mA 

One Q output on 

20 40 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER | 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

^pd 

Propagation delay time, CLOCK to SERIAL OUT 

Cl = 15 pF 

0.2 

0.5 

ns 

tDHL 

Delay time, high-to-low-level Q output from STROBE or CLOCK inputs 

Cl = 150 pF, 

Rl = 470 0, 

See Figures 2 and 3 

0.2* 

0.6 

ns 

tDLH 

Delay time, low-to-high-level Q output from STROBE or CLOCK inputs 

0.35* 

1 

ns 

tTHL 

Transition time, high-to-low-level Q output 

0.1 

0.3 

ns 

tTLH 

Transition time, low-to-high-level Q output 

0.35 1 

ns 


^Typical values are for clock inputs. Typical from strobe inputs will be less. 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 



H ^wD H 

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 


4 V 

1 V 

4 V 

1 V 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


NOTES: 


PARAMETER MEASUREMENT INFORMATION 


GENERATOR 
(See Note A) 


GENERATOR 
(See Note A) 


GENERATOR 
(See Note A) 


Vdd “ 100 V 


150 pF 



01 

DATA IN 

02 

CLK 

031 


032 

STROBE 

SERIAL 

GND 

OUT 


CilL, 


-•—W 

150 pF\ 

V- 

470 0 



ri 


150 

J 

470 n 

• 

• 

• 

P^j 

L, 


□ 


150 pF V ^ 

Ufl 


T 


Cl - 15 pF 
(See Note B) 


A. Input pulses are supplied by generators having the following characteristics: t^y = 1.25 fts, PRR < 200 kHz, t^ 
tf < 30 ns, Zq = 50 fi. 

B. Cl includes probe and jig capacitance. 

FIGURE 3. TEST CIRCUIT 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


TYPICAL CHARACTERISTICS 


LOW-LEVEL Q OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 70 80 

Ta — Free-Air Temperature — °C 
FIGURE 4 


LOW-LEVEL Q OUTPUT CURRENT 


500 


< 

E 

I 400 


^ 300 

3 

a 

3 

o 

I 200 

-j 

o 

-j' 100 

-J 

o 


0 

0 10 20 30 40 50 60 70 80 


vs 

FREE-AIR TEMPERATURE 


Vcc “ s'v 




— 


VQl 

= 1 

O V 














— 


__ ^ 























































Ta—F ree-Air Temperature— °C 
FIGURE 5 


SUPPLY CURRENT 


vs 



0 10 20 30 40 50 60 70 80 


Ta —Free-Air Temperature— °C 
FIGURE 6 


PROPAGATION DELAY TIME, 
CLOCK TO SERIAL OUTPUT 


vs 


FREE-AIR TEMPERATURE 


- 1 - i - 

Vcc = 5 V 






Cl 

= 15 

3F 







































































0 10 20 30 40 50 60 70 80 


Ta —Free-Air Temperature— °C 


FIGURE 7 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 


TYPICAL CHARACTERISTICS 


0.5 


.1 0.4 
I- 


- 0.3 


5 

5 0.2 


DELAY TIME, 

HIGH-TO-LOW-LEVEL Q OUTPUT 
vs 

FREE-AIR TEMPERATURE 


0.1 


X 

a 


1 

Vcc = 5 

Cl = 15C 
Rl = 470 

V 






PF 

0 







































































10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature — °C 
FIGURE 8 


TRANSITION TIME, 
HIGH-TO-LOW-LEVEL Q OUTPUT 
vs 

FREE-AIR TEMPERATURE 



FIGURE 10 


DELAY TIME, 

LOW-TO-HIGH-LEVEL Q OUTPUT 


vs 



0 10 20 30 40 50 60 70 80 

Ta —Free-Air Temperature — °C 
FIGURE 9 


TRANSITION TIME, 
LOW-TO-HIGH-LEVEL Q OUTPUT 
vs 


FREE-AIR TEMPERATURE 



Ta—F ree-Air Temperature— °C 
FIGURE 11 
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SN751S08, SN751518 
DC PLASMA DISPLAY DRIVERS 


r # Each Device Drives 32 Lines 

• - 120-V P-N-P Open-Collector Parallel 

Outputs 

• High-Speed Serially Shifted Data Inputs 
• CMOS-Compatible Inputs 
• Strobe and Sustain Inputs Provided 
• Serial Data Output for Cascade Operation 

description 

The SN751508 and SN751518 are monolithic 
integrated circuits designed to drive the data 
lines of a dc plasma panel display. The 
SN751518 pin sequence is reversed from the 
SN751508 for ease in printed circuit board 
layout. 

Each device consists of two 16-bit shift 
registers, 32 latches, 32 OR gates, and 32 P-N-P 
open-collector output AND gates. Typically, a 
32-bit data string is split into two 16-bit data 
strings externally and then entered in parallel into 
the shift registers on the high-to-low transition 
of the clock signal. A high LATCH ENABLE 
transfers the data from the shift registers to the 
inputs of 32 OR gates through the latches. Data 
present in the latch during the high-to-low 
transition of LATCH ENABLE is stored. When 
STROBE is high, the latch is masked and a high 
will be placed on the data input of the output 
AND gates. When STROBE Is low, and SUSTAIN 
is high, data from the latches Is reflected at the 
outputs. When low, SUSTAIN will force all 
outputs to their off state. Drivers may be 
cascaded via the serial data outputs of the static 
shift registers. These outputs are not affected 
by LATCH ENABLE, STROBE, or SUSTAIN. 

The SN751508 and the SN751518 are 
characterized from 0°C to 70 °C. 


D2984, JANUARY 1987-REVISED NOVEMBER 1989 


SIM751508 ... FT PACKAGE 
{TOP VIEW) 



SN751518 ... FT PACKAGE 
(TOP VIEW) 



Q32 

Q31 

Q30 

Q29 

Q28 

Q27 

Q26 

Q25 

Q24 

Q23 

Q22 

Q21 

Q20 

Q19 

Q18 

Q17 

GND 

NC 

STROBE 

NC 

CLOCK 

vcc 

SERIAL OUT2 
SERIAL OUTl 


NC—No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 


logic symbols'!' 


1 42D > 43,44 0 - 

2 42D > 43,44^ - 

3 42D C> 43,44^ - 

4 42D |> 43,44?^ ■ 


15 42D > 43,44 ^ - 

16 42D > 43,44^ - 

' Z29 17 42D > 43,44 - 

Z31 18 42D 43,44^ - 


Z2 29 42D O 43,44<!^ ■ 

' Z4 30 42D O 43,44^ - 

31 42D |> 43,44 ■ 

32 42D > 43,44?;? - 



"•^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 



I CONTROL INPUTS | 


1 

1 OUTPUTS 

FUNCTION 

CLOCK 

LATCH 

ENABLE 

STROBE 

SUSTAIN 

R1 THRU R32 

LC1 THRU LC32 

SERIAL 
soil S02 

01 THRU 032 

LOAD 

i 

No 1 

X 

X 

X 

X 

X 

X 

Load and shift^ 
No change 

Determined by 
LATCH ENABLE* 

R31 

R32 

Determined by 

SUSTAIN and STROBE 

LATCH 
ENABLE I 

X 

X 

L 

H 

X 

X 

X 

X 

As determined 

above 

Stored data 

New data 

R31 

R32 

Determined by 

SUSTAIN and STROBE 

STROBE 

X 

X 

X 

X 

L 

H 

H 

H 

As determined 

above 

Determined by 
LATCH ENABLE* 

R31 

R32 

LC1 thru LC32 

All on (high) 

SUSTAIN 

X 

X 

X 

L 

As determined 

above 

Determined by 
LATCH ENABLE* 

R31 

R32 

All off 


H = high level, L = low level, X = irrelevant, 4 = high-to-low transition 

^ Each even-numbered shift register stage takes on the state of the next-lower even-numbered stage, and likewise each odd-numbered 
shift register stage takes on the state of the next-lower odd-numbered stage; i.e., R32 takes on the state of R30, R30 takes on the state 
of R28, . . . R4 takes on the state of R2, R2 takes on the state of Data In2, R31 takes on the state of R29, R29 takes on the state of 
R27, . . . R3 takes on the state of R1, and R1 takes on the state on Data Ini. 

*New data enters the latches while LATCH ENABLE is high. This data is stored while LATCH ENABLE is low. 

typical operating sequence 

““jini"' 

DATA IN 

SHIFT-- 

REGISTER INVALID VALID 

CONTENTS --*- 

LATCH ENABLE 


LATCH CONTENTS 


STROBE 


SUSTAIN 


Q OUTPUTS 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). -0.4 to 7 V 

On-state Q output voltage, Vq . -120 V to Vcc + (^-4 V 

Input voltage . -0.4 V to Vcc+ 0-4 V 

Serial output voltage. -0.4 V to Vcc + 0-4 V 

Continuous total power dissipation at (or below) 25 °C free-air temperature 

(see Note 2)... 1025 mW 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range . . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. Voltages values are with respect to GND. 

2. For operation above 25°C free-air temperature, derate linearly to 656 mW at 70°C at the rate of 8.2 mW/“C. 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.5 5 5.5 

V 

Output voltage, Vq 

-75 

V 

High-level input voltage, V|H 

Vcc = 4.5 V 

3.6 

V 

Vcc = 5.5 V 

4.4 

Low-level input voltage, V|l 

Vcc = 4.5 V 

0.9 

V 

, Vcc = 5.5 V 

1 

Output current, Iq (Ta = 25 °C) 

-1.2 

mA 

Clock frequency, fclock 

5 

MHz 

Pulse duration, t^ (see Figure 1) 

CLOCK 

75 

ns 

DATA IN 

160 

LATCH ENABLE 

90 

STROBE 

2 

flS 

SUSTAIN 

2 

Setup time, tgu (see Figure 1) 

DATA IN before CLOCKI 

20 

ns 

CLOCK low before LATCH ENABLEt 

50 

. LATCH ENABLE low before CLOCK! 

0 

LATCH ENABLE high before STROBE! 

0 

LATCH ENABLE high before SUSTAINt 

0 

Hold time, DATA IN after CLOCKI, th (see Figure 1) 

50 

ns 

Operating free-air temperature, Ta 

o 

o 

°C 


electrical characteristics, Vcc “ 5 V, Ta * 0°C to 70 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

VOH High-level output voltage 

Q outputs 

*OH = -0.5 mA 

4 4.5 . 

V 

Serial 

Outputs 

Vcc == 5.5 V 

Iqh = - 100 /iA 

4.3 4.6 

Iqh = -20 /iA 

4.4 

Vcc = 4.5 V 

Iqh = - 100 /iA 

3.4 3.6 

•oh = -20 /itA 

3.6 

Vql Low-level output voltage 

Serial 

Outputs 

Vcc = 5.5 V 

•OL 100 /lA 

0.9 1.2 

V 

•OL = 20 /iA 

1.1 

Vcc = 4.5 V 

Iql — 100 /iA 

0.9 1.1 

•OL = 20 /iA 

0.9 

IqH High-level Q output current 

Ta = 25°C, Vq = 3 V 

-1.2 

mA 

Iql Low-level Q output current 

Ta = 25°C, Vq = -75 V 

-500 

/iA 

l|H High-level input current 

Ta = 25 °C, V, = Vcc 

1 

/iA 

l|L Low-level input current 

Ta = 25°C, Vi = 0 

-1 

/lA 

Ice Supply current 

All Q outputs high, Vcc = S.5 V 

17 25 

mA 

All Q outputs low 

3 

Cj Input capacitance 


15 

PF 


^All typical values are at T/\ = 25 °C. 


switching characteristics Vcc ^ 5 V, Ta 25 (unless otherwise noted) 


PARAMETER | 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

^pd 

Propagation delay time, iCLOCK to Serial Outputs 

Cl = 15 pF 

100 

150 

ns 

tDLH 

Delay time, low-to-high-level Q output from SUSTAIN or STROBE 

Cl = 15 pF, 

Rl = 91 ko. 

See Figures 1 and 2 

0.3* 1 

/iS 

tDHL 

Delay time, high-to-low-level Q output from SUSTAIN or STROBE 

1* 

2.5 

/iS 

tTLH 

Transition time, low-to-high-level Q output 

2 

5 

/IS 

tTHL 

Transition time, high-to-low-level Q output 

11 

18 

/iS 


^Typical values for delay times are measured from the SUSTAIN input. 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



($96 Note B) 


TEST CIRCUIT 


NOTES: A. Input pulses are supplied by generators having the following characteristics: t^ = loO ns, PRR < 5 MHz, tp 
tf < 10 ns, Zq = 50 fi. 

B. Cl includes probe and jig capacitance. 


FIGURE 2 
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tDLH —Delay Time, Q Output, Low to High-/iS ICC—Supply Current— 


SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 


vs 

FREE-AIR TEMPERATURE 



Ta—F ree-Air Temperature— °C 
FIGURE 3 


DELAY TIME, SUSTAIN INPUT TO Q OUTPUT, 
LOW TO HIGH 
vs 

FREE-AIR TEMPERATURE 



Ta —Free-Air Temperature — °C 
FIGURE 5 


DELAY TIME, CLOCK TO SERIAL OUTPUT 
vs 

FREE-AIR TEMPERATURE 



0 10 20 30 40 50 60 70 80 


Ta —Free-Air Temperature — °C 
FIGURE 4 

DELAY TIME, SUSTAIN INPUT TO O OUTPUT, 
HIGH TO LOW 
vs 

FREE-AIR TEMPERATURE 



0 1C 20 30 40 50 60 70 80 


Ta—F ree-Air Temperature— °C 
FIGURE 6 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 


TYPICAL CHARACTERISTICS 


TRANSITION TIME, Q OUTPUT, 
LOW TO HIGH 


3 

O. 

3 


o 

O 


o 

E 

P 


I 

z 

-I 

I- 


vs 



0 10 20 30 40 50 60 70 80 


TRANSITION TIME, Q OUTPUT, 
HIGH TO LOW 


o 

a 


z 

ir 


vs 

FREE-AIR TEMPERATURE 


— 

Vcc 

Cl 

Rl 

« 5 

- 15 

= 91 

V 

PF 

kQ 
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Ta—F ree-Air Temperature— °C 


TA—Free-Air Temperature — °C 


FIGURE 7 


FIGURE 8 
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TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 


■ • Each Device Drives 10 Lines 
I • 60-V Output Voltage Rating 
I • 40-mA Output Source Current 
I • High-Speed Serially-Shifted Data Input 

• CMOS-Compatible Inputs 

• Latches on All Driver Outputs 

• Improved Direct Replacement for 
UCN4810A and TL4810A 

description 

The TL4810BI and TL4810B are monolithic 
BIDFET"^ integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display (VFD). These devices feature a serial data 
output to cascade additional devices for large 
display arrays. 

A 10-bit data word is serially loaded into the shift 
register on the positive-going transitions of the 
clock. Parallel data is transferred to the output 
buffers through a 10-bit D-type latch while 
LATCH ENABLE Is high and Is latched when 
LATCH ENABLE is low. When BLANKING is high, 
all outputs are low. 

Outputs are totem-pole structures formed by 
n-p-n emitter-follower and double-diffused MOS 
(DMOS) transistors with output voltage ratings 
of 70 V and 40 mA source-current capability. All 
inputs are compatible with CMOS and TTL 
levels, but each requires the addition of a pull- 
up resistor to Vqd when driven by TTL logic. 

The TL4810BI is characterized for operation 
from -40°C to 85°C. The TL4810B is 
characterized for operation from 0°C to 70°C. 


D2715, DECEMBER 1984-REVISED OCTOBER 1989 


N PACKAGE 
(TOP VIEW) 


Q8 [; 

TT 

Jl8 

I|Q9 

Q7[; 

2 

17 

Ja^o 

Q6 [; 

3 

16 

n SERIAL DATA OUT 

CLOCK Q 

4 

15 

D Vbb 

vss L 

5 

14 

J DATA IN 

vdd C 

6 

13 

3 BLANKING 

LATCH ENABLE (STROBE) 

7 

12 

DQ1 

05 Q 

8 

11 

3Q2 

04 Q 

9 

10 

]Q3 


DW 

SMALL OUTLINE PACKAGE 
(TOP VIEW) 


08 d 

TT 

J 20 

d 09 

07 d 

2 

19 

11 Q10 

06 d 

3 

18 

11 NO 

CLOCK d 

4 

17 

d SERIAL DATA OUT 

Vss d 

5 

16 

d Vbb 

NCd 

6 

15 

d data in 

Vdd d 

7 

14 

d BLANKING 

LATCH ENABLE (STROBE) d 

8 

13 

dQl 

Q5d 

P 

12 

ldQ2 

Q4 d 

10 

11 

d Q3 


NC —No internal connection 


^ BIDFET—Bipolar, Double-Diffused, N-Channel and P-Channel MOS transistors on same chip —patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms ef Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 


Copyright © 1989, Texas Instruments Incorporated 
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TL4810BI TL481QB 

VACUUM FLUORESCENT DISPLAY DRIVERS 


logic symbol 


LATCH ENABLE-^ 
BLANKING 


(4) L 

CLOCK—5-^C1/ 


DATA IN- 


CMOS/ 
VAC 
FLUOR 
EN3 DisP 

SRGIoj 


ID 

2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D> 3 


2D > 3 


■rum. 


Q1 


( 11 ) 

-J—i-Q2 


-i^Q4 


-^05 


-i^Q6 


-i^Q7 


( 1 ) 


iHl-as 


plZl-Qio 

SERIAL DATA OUT 


logic diagram (positive logic) 


BLANKING 
LATCH- 


ENABLE 


DATA IN - 
CLOCK - 


^ This symbol is in accordance with ANSi/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the N package. 


SHIFT 

REGISTER 


EQI 


2 





■ 


iMI 




vM\ 


5 


D 

i>C1 


ID 

>C1 


c 


ID 

t>C1 


R2 


LATCHES 

Ilci 


R9 


RIO 


LC2 


to- 


to 


02 


6 STAGES 
(03 THRU 08) 
NOT SHOWN 




LC10 


ao^ 


09 


O10 


> SERIAL 
OUT 


FUNCTION TABLE 


FUNCTION 

CONTROL INPUTS 

SHIFT REGISTERS 

R1 THRU RIO* 

LATCHES 

LC1 THRU LC10 

OUTPUTS 

CLOCK 

LATCH 

ENABLE 

BLANK¬ 

ING 

SERIAL 

Q1 THRU Q10 

LOAD 

t 

Not 

X 

X 

X 

X 

Load and shift* 

No change 

Determined by 

LATCH ENABLES 

RIO 

Determined by BLANKING 

LATCH 

X 

X 

L 

H 

X 

X 

As determined above 

Stored data 

New data 

RIO 

Determined by BLANKING 

BLANK 

X 

X 

X 

X 

H 

L 

As determined above 

Determined by 

LATCH ENABLES 

RIO 

All L 

LC1 thru LC10 respectively 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

* Register R10 takes on the state of R9, R9 takes on the state of R8 . . . R2 takes on the state of R1, and R1 takes on the state of the data input. 
§New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 
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TL4810BI, TL481QB 
VACUUM FLUORESCENT DISPLAY DRIVERS 


typical operating sequence 


DATA IN 

VALID 

IRRELEVANT 


SR CONTENTS 

INVALID 

VALID 

LATCH 


_n_ 



LATCH 

CONTENTS 

PREVIOUSLY STORED DATA 


NEW DATA VALID 


BLANKING 


Q OUTPUTS VALID 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 




Vbb IQ OUTPUTS) 

Vdd (SERIAL OUTPUT) 


OUTPUT 


Vss 
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TL4810BI, TL4810B 

VACUUM FLUORESCENT DISPLAY DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Logic supply voltage, Vdd (see Note 1) .. 

Driver supply voltage, Vbb... 

Output voltage. 

Iriput voltage. 

Continuous total power dissipation. 

Operating free-air temperature range: TL4810BI . 

TL4810B .. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. 18 V 

. 70 V 

. 70 V 

. -0.3 V to Vdd + 0-3 V 
See Dissipation Rating Table 

. -40oCto85oC 

. OoCto70oC 

. -65°Cto150®C 

. 260°C 


NOTE 1: Voltage values are with respect to Vss- 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70°c 
POWER RATING 

Ta - 85 
POWER RATING 

DW 

N 

1125 mW 

1150 mW 

9.0 mW/°C 

9.2 mW/°C 

720 mW 

736 mW 

585 mW 

598 mW 


recommended operating conditions 



TL4810BI 

TL4810B 

UNIT 

• 


MIN NOM 

MAX 

MIN NOM 

MAX 

Supply voltage, Vdd 

4.75 

15.75 

4.75 

15.75 

V 

Supply voltage, VgR 

5 

60 

5 

60 

V 

Supply voltage, Vss 

0 

0 

V 

High-level input voltage, V|h 

for Vdd = 5 V 

3.5 

5.3 

3.5 

5.3 

V 

for Vdd = 15 V 

13.5 

15.3 

13.5 

15.3 

Low-level input voltage, V||_ 

-0.3'^ 

0.8 

-0.3^ 

0.8 

V 

Continuous high-level output current, Iqh 

-25 

-25 

mA 

Operating free-air temperature, Ta 

-40 

85 

0 

70 

°C 


^ The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic 
voltages only. 
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TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 


electrical characteristics over recommended operating free-air temperature range, VpD 5 V to 15 V, 
Vbb * 60 V, Vss = 0 (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

TL4810BI 

TL4810B 

UNIT 

MIN TYP^ MAX 

MIN TYP* MAX 

♦ High-level 

Vqh output 
voltage 

Q outputs 

Iqh = -25 mA 

57.5 58 

57.5 58 

V 

Serial output 

VdD = 5 V, Iqh = -100/tA 

4 4.5 

4 4.5 

Vdd = 15 V, Iqh = -100/iA 

14 14.7 

14 14.7 

Low-level 
Vql output 
voltage 

Q outputs 

Iqh = 1 mA, blanking at Vqd 

0.5 1 

0.5 1 

V 

Serial output 

Vdd - 5 V, IQL = 100/iA 

0.05 0.1 

0.05 0.1 

Vdd = 15 V, iQL = 100/iA 

0.02 0.1 

0.02 0.1 

Low-level Q output current 

Iql 

(pull-down current) 

Vo = 60 V, BLANKING at Vdd, 

Ta = MIN to 70 °C 

2.5 3.7 

2.5 3.7 

mA 

Vq = 60 V, BLANKING at Vqq, 

Ta = 85 °C 

2 


IO(off)Of^'State output current 

Vo = 0, BLANKING at Vdd^ 

Ta = max 

-1 -15 

-1 -15 

/iA 

Ih High-level input current 

V| = Vdd 

30 50 

30 50 

/iA 

Ibb Supply current from Vqb 

All outputs low 

0.5 1 

0.5 1 

mA 

All outputs high, Ta = 0°C to MAX 

2.7 4 

2.7 4 

All outputs high, Ta = -40®C 

5 


Idd Supply current from Vqq 

‘ All inputs at 0 V, 
One Q output high 

Vdd = 5 V 

10 50 

10 50 

/iA 

Vdd = 15V 

10 100 

10 100 

All inputs at 0 V, 

All outputs low 

Vdd = 5 V 

10 50 

10 50 

Vdd = 15V 

10 100 

10 100 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at = 25 °C, except for Iq- 


timing requirements over recommended operating free-air temperature range 


PARAMETER 

, Vdd " 5 V 

Vdd - 15 V 

UNIT 

MIN MAX 

MIN MAX 

l^w(CKH) Pulse duration, CLOCK high 

250 

50 

ns 

Iw(LEH) Pulse duration, LATCH ENABLE high 

250 

50 

ns 

^sulD) Setup time, DATA IN before CLOCKt 

125 

25 

ns 

1h(D) time, DATA IN after CLOCKt 

125 

25 

ns 

tcKH-LEH Delay time, CLOCKt to LATCH ENABLE high 

125 

25 

ns 


switching characteristics, Vbb ” 60 V, Ta = 25 °C 


1 PARAMETER | 


MIN TYP MAX 

UNIT 

^pd 

Propagation delay time, LATCH ENABLE to output 

Vdd = 5 V 

1 

/iS 

Vdd = 15 V 

0.5 
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TL4810BI, TL4810B 

VACUUM FLUORESCENT DISPLAY DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


A 


-tw(CKH)-^ 

\J - 

-/ 50 % 50 %\- 

/ \_ 


'su(D)“^^ 


^1 

I 

-4 






FIGURE 1. INPUT TIMING 


CLOCK 


VIL 

V|H 

V|L 


INPUT 


LATCH. 

ENABLE 


H“tCKH-LEH— ►T" 

50%/ " 


-►h"*w(LEH) 


— V|H 
‘V|L 


" ^50% 


V|L 


OUTPUT 


—^pd ►! 
90%^ 




FIGURE 2. OUTPUT SWITCHING TIMES 


THERMAL INFORMATION 


DW PACKAGE DUTY CYCLE 


vs 

FREE-AIR TEMPERATURE 



ta — Free-Air Temperature — °C 
FIGURE 3 


N PACKAGE DUTY CYCLE 


vs 

FREE-AIR TEMPERATURE 



T)\ — Free-Air Temperature — °C 
FIGURE 4 
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TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


D2914, OCTOBER 1985-REViSED OCTOBER 1989 


■ • Drives Up to 20 Lines 
I • 70-V Output Voltage Swing Capability 
I • 40-mA Output Source Current Capability 
I • High-Speed Serially-Shifted Data Input 

• CMOS-Compatible Inputs 

• Direct Replacement for Sprague UCN5812A 

description 

The TLC5812I and TLC5812 are monolithic 
BIDFET^" integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display (VFD). Each device features a serial data 
output to cascade additional devices for large 
display arrays. 

A 20-bit data word is serially loaded into the shift 
register on the low-to-high transition of CLOCK. 
Parallel data is transferred to the output buffers 
through a 20-bit D-type latch while LATCH 
ENABLE is high and is latched when LATCH 
ENABLE is low. When BLANKING is high, all 
outputs are low. 

The outputs are totem-pole structures formed by 
n-p-n emitter-follower and double-diffused MOS 
(DMOS) transistors with output voltage ratings 
of 70 V and a source-current capability of 
40 mA. All Inputs are CMOS compatible. 

The TLC5812I is characterized for operation 
from -40°C to 85°C. The TLC5812 is 
characterized for operation from 0°C to 70°C. 


N PACKAGE 
(TOP VIEW) 



vdd 

DATA IN 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10 

LATCH ENABLE (STROBE) 
CLOCK 


FN PACKAGE 
(TOP VIEW) 



^ BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TL5812I, TL5812 

VACUUM FLUORESCENT DISPLAY DRIVERS 
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TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


FUNCTION TABLE 



CONTROL INPUTS 

SHIFT REGISTER 

LATCHES 


OUTPUTS 







FUNCTION 

CLOCK 

LATCH 

ENABLE 

BLANKING 

R1 THRU R20 

LC1 THRU LC20 

SERIAL 

Q1 THRU 020 

LOAD 

t 

X 

X 

Load and shift 1^ 

Determined by 

R20 

Determined by BLANKING 

Not 

X 

X 

No change 

LATCH ENABLE* 

R20 


X 

L 

X 


Stored data 

R20 


LATCH 


H 


As determined above 

Determined by BLANKING 


X 

X 


New data 

R20 

BLANK 

X 

X 

H 

As determined above 

Determined by 

R20 

All L 

X 

X 

L 

LATCH ENABLE* 

R20 

LC1 thru LC20, respectively 


H = high level, L = low level, X = irrelevant, t = low-to-high-level transition. 

^R20 takes on the state of R19, R19 takes on the state of R18, . . . R2 takes on the state of R1, and R1 takes on the state of the data input. 
*New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

typical operating sequence 


““ “innnnjinjmimjinjijinjuinnj 


DATA IN 1 

VALID 

1 IRRELEVANT 


SR 1 

CONTENTS 1 

INVALID 

1 VALID 

LATCH 

EIMARIE 


_n_ 


LATCH 

CONTENTS 

PREVIOUSLY STORED DATA 

1 NEW DATA VALID 


BLANKING 


Q OUTPUTS 


VALID 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL Q OUTPUTS 

VCC2 



OUTPUT 


■ GND 


TYPICAL OF SERIAL OUTPUT 



Texas ^ 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-131 













TL5812I, TL5812 

VACUUM FLUORESCENT DISPLAY DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vdd (see Note 1)... 15 V 

Supply voltage, Vbb.... 70 V 

Output voltage, Vq... 70 V 

Input voltage, V| .... -0.3 V to Vdd +0-3 V 

Output current, Iq ... -40 mA 

Continuous total power dissipation.. See Dissipation Rating Table 

Operating free-air temperature range: TL5812I . -40°C to 85°C 

TL5812 . 0°Cto70°C 

Storage temperature range . -65°C to 150°C 

Case temperature for 10 seconds: FN package. 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package. 260 °C 

NOTE 1. All voltage values are with respect to Vss- 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 25°C 

DERATING FACTOR 

Ta « 70 ®c 

Ta - 85 oc 

POWER RATING 

ABOVE Ta - 25 ®C 

POWER RATING 

POWER RATING 

FN 

1400 mW 

11.2 mW/°C 

896 mW 

728 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 

598 mW 


recommended operating conditions. 



MIN 

NOM MAX 

UNIT 

Supply voltage, Vqq 

4.5 

15 

v 

Supply voltage, VgB 

0 

60 

V 

Supply voltage, Vgs 

0 

V 

High-level input voltage, V||-j 

Vdd-1-5 

Vdd + 0.3 

V 

Low-level input voltage, Vjl 

-0.3^ 

0.8 

V 

High-level output current, Iqh 

-40 

mA 

Operating free-air temperature, Ta 

TL5812I 

-40 

85 

“C 

TL5812 

0 

70 


’*’The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels. 


electrical characteristics over operating free-air temperature range, Vqd « 5 V to 15 V, Vbb * 60 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 



Q outputs 

lOH = -25 mA 

57.5 

58.2 



Vqh 

High-level output 

Serial outputs 

Vdd = 5 V, 

•oh = -20 /iA 

4.5 

4.9 


V 



Vdd = 15 V, 

Iqh = -20 /iA 

14.5 

14.9 





Q outputs 

lOL = 1 rnA, 

BLANKING at Vdd 


0.7 

1.5 


VOL 

Low-level output voltage 

Serial outputs 

Vdd = 5 V, 

•OL = 20 jliA 


0.06 

0.3 

V 



Vdd = 15 V, 

lOL = 20 fiA 


0.03 

0.3 


l|H 

High-level input current 


V| = Vdd 

0.3 1 

liA 

l|L 

Low-level input current 


V| = 0 


-0.3 

-1 

^A 

•OL 

Low-level output current (pull down current) 

Vq = 60 V, 

BLANKING at Vdd 

2.5 

3.2 


(lA 

lO(off) 

Off-state output current 


< 

o 

It 

p 

BLANKING at Vdd 


<-1 

-15 

liA 

Ibb 

Supply current from Vge 


Outputs high 


3.5 

8 

mA 


Outputs low 


0.02 

0.5 

•dd 

Supply current from Vdd 


Vdd = 5 V 


1.5 

3 

mA 


Vdd = 15 V 


1.7 

4 



^All typical characteristics are at Ta= 25 ®C. 
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TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 


timing requirements over operating free-air temperature range 


PARAMETER | 

MIN MAX 

UNIT 

twCKH Pulse duration, CLOCK high 

Vdd = 5 V 

500 

ns 

Vdd = 15V 

100 

WLEH Pulse duration, LATCH ENABLE high 

VdD = 5 V 

500 

ns 

Vdd = 15 V 

100 

tguD Setup time, data before CLOCK! 

Vdd = 5 V 

150 

ns 

Vdd = 15 V 

75 

thD Hold time, data after CLOCK! 

Vdd = 5 V 

150 

ns 

Vdd = 15 V 

75 

tCKH-LEH Delay time, CLOCK! to LATCH ENABLE high 

Vdd = 5 V 

150 

ns 

Vdd = 15 V 

75 


switching characteristics, Vbb * 60 V, Ta * 25 °C 


PARAMETER 

MIN TYP MAX 

UNIT 

Propagation delay time, 

LATCH ENABLE to output 

Vdd = 5 V 

2.2 

IlS 

Vdd = 15 V 

0.8 


PARAMETER MEASUREMENT INFORMATION 


N -^wCKH — N 



FIGURE 1. INPUT TIMING 



|4tCKH-LEH>| 

H-twLEH-H 
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TL5812I, TL5812 

VACUUM FLUORESCENT DISPLAY DRIVERS 


THERMAL INFORMATION 

DUTY CYCLE 


vs 

FREE-AIR TEMPERATURE 



Ta—F ree-Air Temperature — °C 


FIGURE 3 
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DS3680I 

QUAD TELEPHONE RELAY DRIVER 


D2758, MARCH 1986-REVlSED MARCH 1990 


• Designed for - 52-V Battery Operation 

• 50-mA Output Current Capability 

• Input Compatible with TTL and CMOS 

• High Common-Mode Input Voltage Range 

• Very Low Input Current 

• Fail-Safe Disconnect Feature 

• Built-In Output Clamp Diode 

• Direct Replacement for National DS3680 
and Fairchild fiA36B0 

description 

The DS3680I telephone relay driver is a monolithic integrated circuit designed to interface -48-V relay 
systems to TTL or other systems in telephone applications. It is capable of sourcing up to 50 mA from 
standard - 52-V battery power. To reduce the effects of noise and IR drop between logic ground and battery 
ground, these drivers are designed to operate with a common-mode input range of ±20 V referenced to 
battery ground. The common-mode input voltages for the four drivers can be different, so a wide range 
of input elements can be accommodated. The high-impedance inputs are compatible with positive TTL 
and CMOS levels or negative logic levels. A clamp network is included in the driver outputs to limit high- 
voltage transients generated by the relay coll during switching. The complementary inputs ensure that 
the driver output will be “off" as a fail-safe condition when either output is open. 

The DS3680I is characterized for operation from -40°C to 85°C. 



symbol (each driver) 



schematic diagram (each driver) 

IIVI+ 15 kfi bat GND 



All resistor values shown are nominal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


Copyright © 1990, Texas Instruments Incorporated 
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DS3680I 

QUAD TELEPHONE RELAY DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range at BAT NEG, Vb- (see Note 1). 

Input voltage range with respect to BAT GND. 

Input voltage range with respect to BAT NEG. 

Differential Input voltage, V|d (see Note 2) .. 

Output current: resistive load .. 

inductive load . 

Inductive output load . 

Continuous total power dissipation. 

Operating free-air temperature range, Ta. 

Storage temperature range ... 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. -70 V to 0.5 V 

. -70 V to 20 V 

. -0.5 V to 70 V 

. ±20 V 

. -100 mA 

. - 50 mA 

. 5 H 

See Dissipation Rating Table 

. -40‘'Cto85°C 

. -65°Cto150°C 

. 260°C 


NOTES: 1. 
2. 


All voltages are with respect to the BAT GND terminal unless otherwise specified. 

Differential input voltages are at the noninverting input terminal IN+ with respect to the inverting input terminal IN-. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 °C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 250 c 

Ta “ 70°C 
POWER RATING 

Ta “ 85 °C 
POWER RATING 

D 

N 

950 mW 

1150 mW 

7.6 mW/°C 

9.2 mW/°C 

608 mW 

736 mW 

494 mW 

598 mW 


recommended operating conditions 



MIN 

MAX 

UNIT 

Supply voltage, Vg- 

-10 

-60 

V 

Input voltage, either input 

-20^ 

20 

v 

High-level differential input voltage, V|p|-| 

2 

20 

V 

Low-level differential input voltage, V|dl 

-20^ 

0.8 

V 

Operating free-air temperature, Ta 

-40 

85 

°c 


^The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for input voltage 
levels. 


electrical characteristics over recommended operating free-air temperature range, Vb- -52 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* 

MAX 

UNIT 

l|H High-level input current (into IN-F) 

V|D = 2 V 

40 

100 

IxA 

V|D = 7 V 

375 

1000 

l|L Low-level input current (into IN-h) 

V|D = 0.4 V 

0.01 

5 

/.A 

V|D = -7 V 

-1 

-100 

Vo(on) On-State output voltage 

Iq = - 50 mA, 

ViD = 2 V 

-1.6 

-2.1 

V 

•O(off) Off-state output current 

CQ 

> 

II 

0 

> 

ViD = 0.8 V 

-2 

-100 

fiA 

Inputs open 

-2 

-100 

Ip Clamp diode reverse current 

0 

II 

0 

> 

2 

100 

IxA 

Vqk Output clamp voltage 

Iq = 50 mA 

0.9 

1.2 


Iq = -50 mA, 

0 

II 

1 

00 

> 

-0.9 

-1.2 

V 

iB(on) On-state battery current 

All drivers on 

-2 

-4.4 

mA 

iB(off) Off-state battery current 

All drivers off 

-1 

-100 

mA 


*AII typical values are at Ta = 25 °C. 
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DS3680I 

QUAD TELEPHONE RELAY DRIVER 


switching characteristics Vb- == --52V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

ton Turn-on time 

V|D = 3-V pulse, Rl = 1 kfi, 

L = 1 H, See Figure 2 

1 10 

ns 

^off Turn-off time 

1 10 

(IS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. GENERALIZED TEST CIRCUIT, EACH DRIVER 



TEST CIRCUIT 


INPUT 


OUTPUT 



FIGURE 2. SWITCHING CHARACTERISTICS, EACH DRIVER 
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DS3680I 

QUAD TELEPHONE RELAY DRIVER 


APPLICATION INFORMATION 


52 V BATTERY 
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L293 

QUADRUPLE HALF-H DRIVER 


• 1-A Output Current Capability Per Driver 

• Pulsed Current 2-A Driver 

• Wide Supply Voltage Range: 

4.5 V to 36 V 

• Separate Input-Logic Supply 

• NE Package Designed for Heat Sinking 

• Thermal Shutdown 

• Internal ESD Protection 

• High-Noise-immunity Inputs 

• Functional Replacement for SGS L293 

description 

The L293 is a quadruple high-current half-H 
driver designed to provide bidirectional drive 
currents of up to one ampere at voltages from 
4.5 V to 36 V. It Is designed to drive inductive 
loads such as relays, solenoids, dc and bipolar 
stepping motors, as well as other high- 
current/high-voltage loads In positive-supply 
applications. 


D2942, SEPTEMBER 1986-REVISED MAY 1990 


NE PACKAGE 
(TOP VIEW) 


Vcci 

4A 

4Y 

) HEATSINK AND 
j GROUND 
3Y 
3A 

3,4EN 


1,2EN Q 

7T 

7T 

lAC 

2 

15 

1YC 

3 

14 

HEATSINK AND i Q 

4 

13 

GROUND ( 

5 

12 

2Y Q 

6 

11 

2Ai; 

7 

10 

VcC 2 C 

8 

9 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS^ 

OUTPUT 

A 

EN 

Y 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance 
(off) 

'I’In the thermal shutdown mode, the output is in the high-impedance 
state regardless of the input levels. 


All Inputs are TTL-compatible. Each output Is a complete totem-pole drive circuit with a Darlington transistor 
sink and a psuedo-Darlington source. Drivers are enabled in pairs with drivers 1 and 2 enabled by 1,2EN 
and drivers 3 and 4 enabled by 3,4EN. When an enable input Is high, the associated drivers are enabled 
and their outputs are active and in phase with their inputs. When the enable input is low, those drivers 
are disabled and their outputs are off and in a high-impedance state. With the proper data inputs, each 
pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid or motor applications. 

External high-speed output clamp diodes should be used for inductive transient suppression. A Vcci 
terminal , separate from VcC2' 's provided for the logic inputs to minimize device power dissipation. 

The L293 is designed for operation from 0°C to 70°C. 


logic symbol^ 


logic diagram 


EN 

0 


EN 

t> 


EN 

0 


EN 

0 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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L293 

QUADRUPLE HALF-H DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Logic supply voltage, Vcci (see Note 1)... 36 V 

Output supply voltage, VcC2. 36 V 

Input voltage ... 7 V 

Output voltage range . ~3VtoVcc2 + 3V 

Peak output current (nonrepetitive, t < 5 ms)... ±2A 

Continuous output current.... ±1 A 

Continuous total dissipation at (or below) 25 °C free-air temperature 

(see Notes 2 and 3) ...... . 2075 mW 

Continuous total dissipation at 80 °C case temperature (see Note 3). 5000 mW 

Operating case or virtual junction temperature range . -40°C to 150°C 

Storage temperature range .. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C. 

3. For operation above 25 °C case temperature, derate linearly at the rate of 71.4 mW/°C. Due to variations in individual device 
electrical characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly 
above or below the rated dissipation. 


recommended operating conditions 



MIN 

MAX 

UNIT 

. Logic supply voltage, Vcci 

4.5 

7 

V 

Output supply voltage, Vcc2 

36 

V 

High-level input voltage, V|h 

Vcci =£ 7 V 

2.3 

\/ 

Vcci ^ 7 V 

2.3 

7 

V 

Low-level input voltage, V||_ 

-0.3^ 

1.5 

v 

Operating free-air temperature, Ta 

0 

70 

°c 


^The algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for logic voltage levels. 
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L293 

QUADRUPLE HALF-H DRIVER 


electrical characteristics, VCC1 = 5 V, VcC2 = 24 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Vqh High-level output voltage 

lOH = - 1 A 

Vcc2-'I-8 Vcc2“'I '^ 

V 

Vql Low-level output voltage 

lOL = 1 A 

1.2 1.8 

V 


A 

V| = 7 V 

0.2 100 

(lA 

Hh High-level input current 

EN 

0.2 ±10 

l||_ Low-level input current 

A 

V| = 0 

-3 -10 

nA 

EN 

-2 -100 

ICCI Logic supply current 

lO = 0 

All outputs at high level 

13 22 

mA 

All outputs at low level 

35 60 

Alt outputs at high impedance 

8 24 

ICC2 Output supply current 

lO - 0 

All outputs at high level 

14 24 

mA 

All outputs at low level 

2 6 

All outputs at high impedance 

2 4 


switching characteristics, VCC1 = 5 V, VcC2 “ 24 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output from A input 

Cl = 30 pF, 

See Figure 1 

800 

ns 

tpHL Propagation delay tirne, high-to-low-level output from A input 

400 

ns 

tTLH Transition time, low-to-high-level output 

300 

ns 

tTHL Transition time, high-to-low-level output 

300 

ns 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5 V 24 V 



TEST CIRCUIT 



NOTES: A. The pulse generator has the following characteristics: t^ < 10 ns, tf < 10 ns, ty^ = 10 jus, PRR = 5 kHz, Zq = 50 0. 
B. C|_ includes probe and jig capacitance. 


FIGURE 1. SWITCHING TIMES 
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L293 

QUADRUPLE HALF H DRIVER 


Control A 


Control B 


APPLICATION INFORMATION 

5V 24 V 



Figure 2. Two-Phase Motor Driver 
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■ • 600-mA Output Current Capability Per 

■ Driver 

I • Pulsed Current 1.2-A Per Driver 

I • Output damp Diodes for Inductive Transient 
' Suppression 

• Wide Supply Voltage Range: 

4.5 V to 36 V 

• Separate Input-Logic Supply 

• Thermal Shutdown 


L293D 

QUADRUPLE HALF-H DRIVER 


D3511, SEPTEMBER 1986-REVISED MAY 1990 


IYCs 
HEATSINK AND I C 4 
GROUND ICb 

2YC6 

2A[:7 
VCC2 Qs 


NE PACKAGE 
(TOP VIEW) 

l,2ENni UieD Vcci 

1 A [:2 ispAA 


14] 4Y 
13 ] ) HEATSINK AND 
12 ] / GROUND 
11 ] 3Y 
10 I) 3A 
9U 3,4EN 


• Internal ESD Protection 

• High-Noise-immunity Inputs 

• Functional Replacement for SGS L293D 

description 

The L293D is a quadruple high-current half-H 
driver designed to provide bidirectional drive 
currents of up to 600 mA at voltages from 4.5 V 
to 36 V. It is designed to drive inductive loads 
such as relays, solenoids, dc and bipolar stepping 
motors, as well as other high-current/high- 
voltage loads in positive-supply applications. 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS^ 

OUTPUT 

Y 

A 

EN 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance 
(off) 

^In the thermal shutdown mode, the output is in the high-impedance 
state regardless of the input levels. 


All inputs are TTL-compatible. Each output is a complete totem-pole drive circuit with a Darlington transistor 
sink and a psuedo-Darlington source. Drivers are enabled in pairs with drivers 1 and 2 enabled by 1,2EN 
and drivers 3 and 4 enabled by 3,4EN. When an enable input is hlgh,the associated drivers are enabled 
and their outputs are active and In phase with their inputs. When the enable input is low, those drivers 
are disabled and their outputs are off and in a high-impedance state. With the proper data inputs, each 
pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid or motor applications. 


A Vcci terminal, separate from VcC2» is provided for the logic inputs to minimize device power dissipation. 
The L293D is designed for operation from 0°C to 70 °C. 


logic symbol^ 


logic diagram 


1,2EN 


, (7) 


. ( 10 ) 


. (15) 


EN 

0 


EN 

0 


EN 

0 


EN 

O 



(6). 


(14)^ 


*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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L293D 

QUADRUPLE HALF-H DRIVER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Logic supply voltage, VqcI (see Note 1)... 36 V 

Output supply voltage, VcC2. 36 V 

Input voltage . 7 V 

Output voltage range.. -3 V to VcC 2 + 3 V 

Peak output current (nonrepetitive, t < 100 ^s). ±1.2 A 

Continuous output current.'. ±600 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature 

(see Notes 2 and 3).. 2075 mW 

Continuous total dissipation at 80 °C case temperature (see Note 3). 5000 mW 

Operating case or virtual junction temperature range. -40°C to 150°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C, 

3. For operation above 25 °C case temperature, derate linearly at the rate of 71.4 mW/°C. Due to variations in individual device 
electrical characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly 
above or below the rated dissipation. 


recommended operating conditions 



MIN 

MAX 

UNIT 

Logic supply voltage, Vcci 

4.5 

7 

v 

Output supply voltage, Vqq2 

Vcci 

36 

V 

High-level input voltage, V||-| 

> 

VI 

o 

o 

> 

2.3 

Vcci 


Vcci ^ 7 V ] 

IfQBI 

7 

V 

Low-level input voltage, V||_ 

-0.3^ 

1.5 

v 

Operating free-air temperature, T/\ 

0 

70 

‘’C 


^The algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for logic voltage levels. 
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L293D 

QUADRUPLE HALF-H DRIVER 


electrical characteristics, Vcci = 5 V, VcC2 = 24 V, T/v - 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

VOH 

High-level output voltage 


Iqh = -0-6 A 

Vcc 2-''-8 Vcc 2-''-4 

V 

VOL 

Low-level output voltage 


IQL = 0.6 A 

1.2 

1.8 

V 

VOKH 

High-level output clamp voltage 

Iqk = 0.6 A 

^002 + 1-3 

V 

VOKL 

Low-level output clamp voltage 

•ok = “0.6 A 

1.3 

V 

'IH 

High-level input current 

A 

V| = 7 V 

0.2 

100 

IxA 

EN 

0.2 

±10 

l|L 

Low-level input current 

A 

V| = 0 

-3 

-10 

fiA 

EN 

-2 

- 100 



■ 


All outputs at high level 

13 

22 




■ 


All outputs at low level 

35 

60 




■ 


All outputs at high impedance 

8 

24 






All outputs at high level 

14 

24 


'CC2 

Output supply current 


•0=0 

All outputs at low level 

2 

6 

mA 





All outputs at high impedance 

2 

4 



switching characteristics, Vcci ~ 5 V, VcC2 * 24 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

^PLH Propagation delay time, low-to-high-level output from A input 

Cl = 30 pF, 

See Figure 1 

800 

ns 

fPHL Propagation delay time, high-to-low-level output from A input 

400 

ns 

tjLH Transition time, low-to-high-level output 

300 

ns 

tjHL Transition time, high-to-low-level output 

300 

ns 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5 V 24 V 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: ^ < 10 ns, tf < 10 ns, t^y = 10 ns, PRR = 5 kHz, Zq = 50 0 . 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES 
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L293D 

QUADRUPLE HALF-H DRIVER 


Control A 


Control B 


APPLICATION INFORMATION 

SV 24V 
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L298 

DUAL FULL-H DRIVER 

D2942, OCTOBER 1986-REVISED JUNE 1990 


I • 2-A Output Current Capability per Fuli-H 

I Driver 

I • Wide Range of Output Supply 

I Voltage ... 5 V to 46 V 

' • Separate Input-Logic Supply Voltage 

• Thermal Shutdown 

• Internal Electrostatic Discharge Protection 

• High Noise Immunity 

• Functional Replacement for SGS L298 

description 

The L298 is a dual high-current full-H driver 
designed to provide bidirectional drive currents 
of up to two amperes at voltages from 5 V to 
46 V. It is designed to drive inductive loads such 
as relays, solenoids, dc motors, stepping motors, 
and other high-current or high-voltage loads in 
positive-supply applications. All inputs are TTL 
compatible. Each output (Y) is a complete totem- 
pole drive with a Darlington transistor sink and 
a psuedo-Darlington source. Each full-H driver is 
enabled separately. Outputs 1Y1 and 1Y2 are 
enabled by 1EN and outputs 2Y1 and 2Y2 are 
enabled by 2EN. When an EN Input is high, the 
associated channels are active. When an EN 
input is low, the associated channels are off (i.e., 
in the high-impedance state). 

Each half of the device forms a full-H reversible 
driver suitable for solenoid or motor applications. 
The current In each full-H driver can be 
monitored by connecting a resistor between the 
sense output terminal 1E and ground and another 
resistor between sense output terminal 2E and 
ground. 


KV PACKAGE 
(TOP VIEW) 



The tab is electrically connected to pin 8. 


logic symbol 

1Y1 


IE 

1Y2 


2Y1 


2E 


2Y2 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



External high-speed output-clamp diodes should 
be used for inductive transient suppression. To 
minimize device power dissipation, a Vcci 
supply voltage, separate from VcC2/ is provided 
for the logic inputs. 

The L298 is designed for operation from 0°C to 
70°C. 

*ln the thermal shutdown 
mode, the outputs are in 
the high-impedance state 
regardless of the input 
levels. 

H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance (off) 


FUNCTION TABLE 
(EACH CHANNEL) 


INPUTS* 

OUTPUT 

A 

EN 

Y 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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L298 

DUAL FULL H DRIVER 


logic diagram (positive logic) 



absolute maximum ratings over operating temperature range (unless otherwise noted) 

Logic supply voltage, Vcci^ (see Note 1). 7 V 

Output supply voltage, VcC2. 50 V 

Input voltage range at A or EN, V|. -0.3 to 7 V 

Output voltage range, Vq . -2 V to VcC 2 + 2 V 

Emitter terminal (IE and 2E) voltage range. -0.5 to 2.3 V 

Emitter terminal {1E and 2E) voltage (nonrepetitive, tyy ^ 50 ^s). -IV 

Peak output current, IqM/ (nonrepetitive, tw ^ 0.1 ms). ±3A 

(repetitive, tw ^ 10 ms, duty cycle < 80%). ±2.5 A 

Continuous output current, Iq. ±2 A 

Peak combined output current for each full-H driver (see Note 2) 

(nonrepetitive, tw ^ 0.1 ms). ±3A 

(repetitive, tw ^ 10 ms, duty cycle ^ 80%). ±2.5 A 

Continuous combined output current for each full-H driver (see Note 2). 3.575 W 

Continuous dissipation at (or below) 25°C free-air temperature (see Note 3) . 3.575 W 

Continuous dissipation at (or below) 75 °C case temperature (see Note 3). 25 W 

Operating free-air, case, or virtual junction temperature range. -40°C to 150°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds.. . 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal, unless otherwise noted. ' 

2. Combined output current applies to each of the two full-H drivers individually. This current is the sum of the currents at outputs 
1Y1 and 1Y2 for full-H driver 1 and the sum of the currents at outputs 2Y1 and 2Y2 for full-H driver 2. The full-H drivers 
may carry the rated combined current simultaneously. 

3. For operation above 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case 
temperature, derate linearly at the rate of 333 mW/°C. Due to variations in individual device electrical characteristics and 
thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below the rated 
dissipation. 
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L298 

DUAL FULL-H DRIVER 


recommended operating conditions 



MIN 

MAX 

UNIT 

Logic supply voltage, Vqc-j 

4,5 

7 

V 

Output supply voltage, Vqq2 

5 

46 

V 



-0.5t 

2 


Emitter terminal (IE or 2E) voltage, Ve (see Note 4) 


Vcci-3.5 

V 



Vcc2-4 




2.3 

Vcci 


High-level input voltage, V|ei (see Note 4) 

A 

VCC2-2.5 

\/ 

EN 

2.3 

7 

V 


Vcci 


Low-level input voltage at A or EN, V|l 

-0.3^ 

1.5 

V 

Output current, Iq 

±2 

A 

Commutation frequency, f^ 

40 

kHz 

Operating free-air temperature, T/^ 


70 

°C 


tjhe algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for emitter terminal 
voltage and logic voltage levels. 

NOTE 4; For optimum device performance, the maximum recommended voltage at any A input is 2.5 V lower then Vqq 2' maximum 
recommended voltage at any EN input is Vcci» and the maximum recommended voltage at any emitter terminal is 3.5 V lower 
than VqcI ^nd 4 V lower than Vcc2- 


electrical characteristics, Vcci = 5 V, VcC2 = 42 V, Ve = 0, Tj = 25 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

VOH 

High-level output voltage 


lOH = -1 

A 


VCC2-1-8 VCC2-1-2 

V 

Iqh = -2 A 

VCC2-2.8 

VcC2-''.8 


Vql 

Low-level output voltage 


lOL = 1 A 


LU 

> 

Ve+1.8 

V 

lOL = 2 A 


Ve + 1.7 

Ve + 2.6 

Vdrop 

Total source plus sink 
output voltage drop 


lOH = -1 

> 

o 

II 

> 

See Note 5 


2.4 

3.4 

V 

Iqh = -2 A, loL = 2 A 


3.5 

5.2 

l|H 

High-level input current 

A 

V, = V|H 


30 

100 


EN 

X 

> 

II 

> 

< Vcci-0.6 V 



30 

100 

l|L 

Low-level input current 


V| - 0 to 1.5 V 

-10 

mA 

'cci 

Logic supply current 


lO = 0 

All outputs at high level 


7 

12 

mA 

All outputs at low level 


24 

32 

All outputs at high impedance 


4 

6 





All outputs at high level 


38 

50 


ICC2 

Output supply current 


lO = 0 

All outputs at low level 


13 

20 

mA 





All outputs at high impedance 

2 



NOTE 5. The V^pop specification applies for Iqh and Iql applied simultaneously to different output channels, 
Vdrop = VcC2 - VoH + Vql - Ve 
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L298 

DUAL FULL-H DRIVER 


switching characteristics, VcCI “ 5 V, VcC2 ” 42 V, Ve “ 0, Ta “ 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

td(on) Source current turn-on delay time from A input 

Cl = 30 pF, 

See Figure 1 

2.5 

flS 

td(off) Source current turn-off delay time from A input 

1.7 

liS 

tr Source current rise time (turning on) 

0.4 


tf Source current fall time (turning off) 

0.2 

ns 

td(on) Source current turn-on delay time from EN input 

2.5 

fiS 

td(off) Source current turn-off delay time from EN input 

1.7 

ns 

td(on) Sink current turn-on delay time from A input 

Cl = 30 pF, 

See Figure 2 

1.5 

BBSH 

td(off) Sink current turn-off delay time from A input 

0.7 

ns 

tp Sink current rise time (turning on) 

0.2 

ns 

tf Sink current fall time (turning off) 

0.2 

^S 

td(on) Sink current turn-on delay time from EN input 

1.5 

ns 

td(off) Sink current turn-off delay time from EN input 

0.7 

ns 
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L298 

DUAL FULL-H DRIVER 


PARAMETER MEASUREMENT INFORMATION 

5 V 42 V 



TEST CIRCUIT 



4 V 


0 V 


Iql * 0 A 


lOH - -2 A 


VOH » 40 V 


VoL * 0 


VOLTAGE AND CURRENT WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zq = 50 Q. 

B. EN is at 4 V if A is used as the switching input. A is at 4 V if EN is the switching input. 

C. Cl. includes probe and jig capacitance. 

FIGURE 1. SOURCE CURRENT SWITCHING TIMES FROM DATA AND ENABLE INPUTS 
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L298 

DUAL FULL-H DRIVER 


PARAMETER MEASUREMENT INFORMATION 

5 V 



OUTPUT CURRENT 
WAVEFORM 


OUTPUT VOLTAGE 
WAVEFORM 


TEST CIRCUIT 

< 10 ns 


N—H- 


10 ns 



10 % 




10 % 


10 % 



lOL * 2 A 


•oh * 0 A 


VoH * 42 V 


VoL * 2 V 


VOLTAGE AND CURRENT WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zq = 50 fi. 

B. EN is at 4 V if A is used as the switching input. A is at 0 V if EN is the switching input. 

C. Cl includes probe and jig capacitance. 

FIGURE 2. SINK CURRENT SWITCHING TIMES FROM DATA AND ENABLE INPUTS 
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L298 

DUAL FULL H DRIVER 


APPLICATION INFORMATION 

This circuit shows one half of an L298 used to provide full-H bridge drive for a 24-V 2-A dc motor. Speed control 
is achieved with a TLC555 timer. This provides variable duty cycle pulses to the EN input of the L298. In this 
configuration, the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% to 90% 
to provide a wide range of motor speeds. The motor direction is determined by the logic level at the direction 
control input. The circuit may be enabled or disabled by the logic level at the EN Input. A 5-V supply for the 
logic and timer circuit is provided by a TL431 shunt regulator. For circuit operation, refer to the function table. 


FUNCTION TABLE 


ENABLE 

DIRECTION 

CONTROL 

1Y1 

1Y2 

H 

H 

source 

sink 

H 

L 

sink 

source 

L 

X 

disabled 

disabled 


X = don't care H = high level L = low level 



'•’Diodes are 1N4934 or equivalent. 

FIGURE 3. L298 AS BIDIRECTIONAL DC MOTOR DRIVER 
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r PERIPHERAL DRIVERS FOR 
■ HIGH-CURRENT SWITCHING 

I AT VERY HIGH SPEEDS 

I • Characterized for Use to 300 mA 

' • High-Voltage Outputs 

• No Output Latch-Up at 20 V (After 
Conducting 300 mA) 

• High-Speed Switching 

• Circuit Flexibility for Varied Applications 

• TTL-Compatible Diode-Clamped Inputs 

• Standard Supply Voltages 


• Plastic DIP (P) with Copper Lead Frame 
Provides Cooler Operation and improved 
Reliability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


SUMMARY OF SERIES 55451B/75451B 


DEVICE 

LOGIC OF 

COMPLETE CIRCUIT 

PACKAGES 

SN55451B 

ANDt 

FK,JG 

SN55452B 

NAND 

FK,JG 

SN55453B 

OR 

FK,JG 

SN55454B 

NOR 

FK,JG 

SN75451B 

AND 

D,P 

SN75452B 

NAND 

D,P 

SN75453B 

OR 

D,P 

SN75454B 

NOR 

D,P 


‘I’With output transistor base connected externally to output 
of gate. 


SN55451B THRU SN55454B 
SN7S451B THRU SN75454B 
DUAL PERIPHERAL DRIVERS 

D2217, DECEMBER 1976-REVISED MAY 1990 


SN55451B, SN55452B, 
SN55453B, SN55454B . . . JG PACKAGE 
SN75451B, SN75452B, 
SIM75453B, SN75454B . . . D OR P PACKAGE 
(TOP VIEW) 


1 U 8 

2 7 

3 6 

4 5 


SN55451B, SN55452B, 
SIM55453B, SN55454B, . . . FK PACKAGE 
(TOP VIEW) 
o 

u < u o o 
2 z > z: 




ID L-J LJ UUi - 

3 2 1 20 19 

NC 

34 

18[ 

IB 

35 

17C 

NC 

]6 

16C 

lY 

]7 

15C 

NC 

]8 

14C 

9 10 11 12 13 

o n n nio_ 


NC 

2B 

NC 

2A 

NC 


U Q U > U 
2 Z Z Z 

e? 


NC —No internal connection 


description 

Series SN55451B/75451B dual peripheral drivers are a family of versatile devices designed for use In 
systems that employ TTL logic. This family is functionally interchangeable with and replaces the SN75450 
family and the SN75450A family devices manufactured previously. The speed of the SN55451B/SN75451B 
family is equal to that of the SN75450 family, and the parts are designed to ensure freedom from latch- 
up. Diode-clamped Inputs simplify circuit design. Typical applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. 

The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B 
are dual peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic), with the 
output of the logic gates internally connected to the bases of the n-p-n output transistors. 

Series SN55451B drivers are characterized for operation over the full military range of - 55°C to 125 °C. 
Series SN75451B drivers are characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 
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SN55451B THRU SN554S4B, 
SN75451B THRU SN75454B 
DUAL PERIPHERAL DRIVERS 


absolute maxinnum ratings over operating free-air temperature range (unless otherwise noted) 




SN55451B 

SN75451B 




SN55452B 

SN75452B 

UNIT 



SN55453B 

SN75453B 



SN55454B 

SN75454B 


Supply voltage, Vqc (see Note 1) 

7 

7 

V 

Input voltage 

5.5 

5.5 

V 

Interemitter voltage (see Note 2) 

5.5 

5.5 

V 

Off-state output voltage 

30 

30 

V 

Continuous collector or output current (see Note 4) 

400 

400 

mA 

Peak collector or output current 

(tyv s 10 ms, duty cycle < 50%, see Note 4) 

500 

500 

mA 

Continuous total power dissipation 

See Dissipation Rating Table 

Operating free-air temperature range, T/\ 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 


°C 

Case temperature for 60 seconds 

FK package 

260 


°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 

JG package 

300 


OQ 

Lead temperature 1,6 mm (1,1,6 inch) from case for 10 seconds 

D or P package 


260 

°C 


NOTES: 


1. Voltage values are with respect to the network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Rbe) 's equal to or less than 500 fl. 

4. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a 
short time interval must fall within the continuous dissipation rating. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta 25 ®C 
POWER RATING 

DERATING FACTOR 
ABOVE Ta - 25 °C 

Ta - 70“C 
POWER RATING 

Ta - 125®C 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

JG 

1050 mW 

8.4 mW/^C 

672 mW 

210 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 

- 


recommended operating conditions 



SERIES 55451B 

SERIES 75451B 


MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

Operating free-air temperature, Ta 

-55 125 

o 

o 

°C 
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SN55451B, SN75451B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


logic symbol 


1A 

1B 

2A 

2B 


ill 

lil 

iiL 

(7) 


&c> 

(3) 




(5) 


1Y 

2Y 


“•■This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A B 

Y 

L L 

L H 

H L 

H H 

L (on state) 

L (on state) 

L (on state) 

H (off state) 


positive logic:_ 

Y = AB or A-fB 


Pin numbers shown are for D, JG, and P packages. 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS* 

SN55451B 

SN75451B 

UNIT 

MIN TYP§ 

MAX 

MIN TYP§ 

MAX 

V|K 

Input clamp voltage 

Vcc = MIN' 

l| = -12 mA 

-1.2 

-1.5 

-1.2 

- 1.5 

V 

•oh 

High-level output current 

Vcc = min, 

Vqh = 30 V 

V|H = MIN, 

300 

100 

/xA 

Vql 

Low-level output voltage 

Vcc MIN, 

Iql =100 mA 

V|L = 0.8 V, 

0.25 

0.5 

0.25 

0.4 

V 

Vcc = min, 

Iql = 300 mA 

V|L = 0.8 V, 

0.5 

0.8 

0.5 

0.7 

l| 

Input current at maximum input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

V| = 2.4 V 

40 

40 

mA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-1 

-1.6 

-1 

- 1.6 

mA 

ICCH Supply current, outputs high 

Vcc = max, 

V| = 5 V 

7 

11 

7 

11 

mA 

'CCL 

Supply current, outputs low 

Vcc = max. 

V| = 0 

52 

65 

52 

65 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§AII typical values are at Vqc = 5 V, T^ = 25 °C. 

switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 


18 25 

ns 

tpHL Propagation delay time, high-to-low-level output 

Iq == 200 mA, Cl = 15 pF, 

18 25 

ns 

tjLH Transition time, low-to-high-level output 

Rl = 50 fi. See Figure 1 

5 8 

ns 

tjHL Transition time, high-to-low-level output 


7 12 

ns 

Vqh High-level output voltage after switching 

SN55451B 

Vs = 20 V, Iq « 300 mA, 

Vs-6.5 

mV 

SN75451B 

See Figure 2 

Vs-6.5 


, Texas ^ 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-25 









SNS5452B, SN75452B 

DUAL PERIPHERAL POSITIVE-NAND DRIVERS 


logic symbol'l' 


J S ) , 2Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

H (off state) 

L 

H 

H (off state) 

H 

L 

H (off state) 

H 

H 

L (on state) 


( 1 ) 


( 2 ) 


( 6 ) 


2B 


(7) 


&0 


positive logic: 

Y = ^ or A+¥ 


Pin numbers shown are for D, JG, and P packages. 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55452B 

SN75452B 

UNIT 



MIN TYP§ 

MAX 

MIN TYP§ 

MAX 

V|K 

Input clamp voltage 

Vcc = min. 

i| = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 

<0H 

High-level output current 

vcc = min, 

VoH = 30 V 

V|L = 0.8 V 

300 

100 

liA 

VOL 

Low-level output voltage 

Vcc = min, 

Iql =100 mA 

V|H = MIN 

0.25 

0.5 

0.25 

0.4 


Vcc = min, 

Iql = 300 mA 

V|H = MIN, 

0.5 

0.8 

0.5 

0.7 


l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

Vi = 2.4 V 

40 

40 

fiA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-1.1 

-1.6 

-1.1 

-1.6 

mA 

ICCH 

Supply current, outputs high 

Vcc = max. 

Vj = 0 

11 

14 

11 

14 

mA 

•CCL 

Supply current, outputs low 

Vcc = max. 

V| = 5 V 

56 

71 

56 

71 

mA 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§AII typical values are at S/qC - 5 V, T^ = 25 °C. 


switching characteristics, Vqc “ 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 


26 35 

ns 

tpHL Propagation delay time, high-to-low-level output 

Iq « 200 mA, Cl = 15 pF, 

24 35 

ns 

tTLH Transition time, low-to-high-level output 

Rl = 50 Q, See Figure 1 

5 8 

ns 

tjHL Transition time, high-to-low-level output 


7 12 

ns 

Vqh High-level output voltage after switching 

SN55452B 

Vs = 20 V, Iq « 300 mA, 

Vs-6.5 

mV 

SN75452B 

See Figure 2 

Vs-6.5 
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SN55453B, SN75453B 
DUAL PERIPHERAL POSITIVE OR DRIVERS 


logic symbol')' 


i2Liv 


'^'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A B 

Y 

L L 

L H 

H L 

H H 

L (on state) 

H (off state) 

H (off state) 

H (off state) 


( 1 ) 


IB 


( 2 ) 


( 6 ) 


= 1 O 


positive logic: _ 

Y = A-fB or AB 


Pin numbers shown are for D, JG, and P packages. 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55453B 

SN75453B 

UNIT 



MIN TYP§ 

MAX 

MIN TYP§ 

MAX 

V|K 

Input clamp voltage 

Vcc = min. 

l| = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 

IQH 

High-level output current 

Vcc = min, 
Vqh = 30 V 

V|H = MIN, 

300 

100 

^A 

VOL 

Low-level output voltage 

Vcc = min, 

Iql = 100 mA 

V|L = 0.8 V, 

0.25 

0.5 

0.25 

0.4 


Vcc = min, 

Iql = 300 mA 

V|L = 0.8 V, 

0.5 

0.8 

0.5 

0.7 


l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

V| = 2.4 V 

40 

40 

mA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-1 

-1.6 

-1 

-1.6 

mA 

•CCH 

Supply current, outputs high 

Vcc = max, 

V| = 5 V 

8 

11 

8 

11 

mA 

ICCL 

Supply current, outputs low 

Vcc = max. 

< 

II 

o 

54 

68 

54 

68 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§AII typical values are at V^c = 5 V, T^ = 25 °C. 


switching characteristics, Vcc “ 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 


18 25 

ns 

tpHL Propagation delay time, high-to-low-level output 

Iq « 200 mA, Cl = 1 5 pF, 

16 25 

ns 

tTLH Transition time, low-to-high-level output 

Rl = 50 fi. See Figure 1 

5 8 

ns 

fTHL Transition time, high-to-low-level output 


7 12 

ns 

Vqh High-level output voltage after switching 

SN55453B 

Vs = 20 V, Iq « 300 mA, 

Vs-6.5 

mV 

SN75453B 

See Figure 2 

Vs-6.5 
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SN55454B, SN75454B 

DUAL PERIPHERAL POSITIVE-NOR DRIVERS 


logic symbol 


1A 

IB 

2A 

2B 


HI 

HI 

( 6 ) 

(7) 


>1 0 

S. (3) 



. 

(5) 


1Y 

2Y 


'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

H (off state) 

L 

H 

L (on state) 

H 

L 

L (on state) 

H 

H 

L (on state) 


positive logic; 

Y = A + B or AB 


Pin numbers shown are for D, JG, and P packages. 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55454B 

SN75454B 

UNIT 



MIN. TYP§ 

MAX 

MIN TYPS 

MAX 

V|K 

Input clamp voltage 

Vcc = 

l| = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 

•oh 

High-level output current 

Vcc = •^•N' 
Vqh = 30 V 

V|L = 0.8 V 

300 

100 

mA 

VOL 

Low-level output voltage 

Vcc = 

Iql ” 

V|H = MIN 

0.25 

0.5 

0.25 

0.4 


Vcc = min, 

Iql = 300 mA 

V|H = MIN, 

0.5 

0.8 

0.5 

0.7 


l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

V| = 2.4 V 

40 

40 

fiA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

- 1 

-1.6 

- 1 

-1.6 

mA 

•CCH 

Supply current, outputs high 

Vcc = max. 

V| = 0 

13 

17 

13 

17 

mA 

•CCL 

Supply current, outputs low 

Vcc = max. 

V| = 5 V 

61 

79 

61 

79 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§A1I typical values are at V^c = 5 V, T^ = 25 °C. 

switching characteristics, Vcc = 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 


27 35 

ns 

tpHL Propagation delay time, high-to-low-level output 

Iq « 200 mA, Cl = 15 pF, 

24 35 

ns 

tTLH Transition time, low-to-high-levei output 

Rl = 50 fi. See Figure 1 

5 8 

ns 

tjHL Transition time, high-to-low-level output 


7 12 

ns 

Vqh High-level output voltage after switching 

SN55454B 

Vs = 20 V, Iq « 300 mA, 

Vs-6.5 ! 

mV 

SN75454B 

See Figure 2 

Vs-6.5 


Texas 

iNSTRU^NTS 


4-28 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 







SN55451B THRU SN55454B 
SN75451B THRU SN75454B 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



1 |-7J I-1- 


TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR < 1 MHz, Zq « 50 fi. 

B. Ci_ includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES OF COMPLETE DRIVERS 



TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR < 12.5 kHz, Zq = 50 fi. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. LATCH-UP TEST OF COMPLETE DRIVERS 
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SN55451B THRU SN55454B, 
SN75451B THRU SN75454B 
DUAL PERIPHERAL DRIVERS 


TYPICAL CHARACTERISTICS 

TRANSISTOR 

COLLECTOR-EMITTER SATURATION VOLTAGE 


vs 



IC—Collector Current—mA 

NOTE 5: These parameters must be measured using pulse techniques, tw = 300 (is, duty cycle <2%. 

FIGURE 3 
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I PERIPHERAL DRIVERS FOR HIGH-VOLTAGE, 
■ HIGH-CURRENT DRIVER APPLICATIONS 

I • Characterized for Use to 300 mA 
I • High-Voltage Outputs 

• No Output Latch-Up at 30 V (After 
Conducting 300 mA) 

• Medium-Speed Switching 

• Circuit Flexibility for Varied Applications and 
Choice of Logic Function 

• TTL-Compatible Diode-Ciamped Inputs 

• Standard Supply Voltages 

• Plastic DIP (P) with Copper Lead Frame for 
Cooler Operation and Improved Reliability 


• Package Options Include Plastic ''Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


SUMMARY OF SERIES 55461/75461 


DEVICE 

LOGIC 

PACKAGES 

SN55461 

AND 

FK,JG 

SN55462 

NAND 

FK,JG 

SN55463 

OR 

FK,JG 

SN55464 

NOR 

FK,JG 

SN75461 

AND 

D,P 

SN75462 

NAND 

D,P 

SN75463 

OR 

D,P 


SN55461 THRU SN55464 
SIV75461 THRU SN75463 
DUAL PERIPHERAL DRIVERS 

D2218, DECEMBER 1976-REVISED MAY 1990 


SN55461, SN55462, 
SN55463, SN55464 . . . JG PACKAGE 
SN75461, SN75462, 
SIM75463 . . . D OR P PACKAGE 
(TOP VIEW) 


1 U 8 

2 7 

3 6 

4 5 


SN55461, SN55462, 
SN55463, SN55464, . . . FK PACKAGE 
(TOP VIEW) 

o 

u < o o o 
z - z > z 


NC ]4 
IB ] 5 
NC ]6 
1Y ] 7 
NC ]8 


3 2 1 20 19 


18 [ NC 
17 [ 2B 
16[ NC 
15[ 2A 
14 [ NC 


9 10 11 12 13 
. r-ir-iiziQi-T... 


U Q U >- U 
Z Z Z CN Z 

CD 


NC —No internal connection 


description 

These dual peripheral drivers are functionally interchangeable with SN55451B through SN55454B and 
SN75451B through SN75453B peripheral drivers, but are designed for use in systems that require higher 
breakdown voltages than those devices can provide at the expense of slightly slower switching speeds. 
Typical applications Include logic buffers, power drivers, relay drivers, lamp drivers, MOS drivers, line drOsrs, 
and memory drivers. 

The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464 are dual peripheral 
AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic), with the output of the gates 
Internally connected to the bases of the n-p-n output transistors. 

Series SN55461 drivers are characterized for operation over the full military temperature range of - 55 °C 
to 125°C; Series SN75461 drivers are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
Current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


— Copyright © 1990, Texas Instruments Incorporated 
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SN55461 THRU SN55464 
SN75461 THRU SN75463 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 



SN55461 

SN55462 

SN55463 

SN55464 

SN75461 

SN75462 

SN75463 

UNIT 

Supply voltage, \/qq (see Note 1) 

7 

7 

V 

Input voltage 

5.5 

5.5 

V 

Interemitter voltage (see Note 2) 

5.5 

5.5 

V 

Off-state output voltage 

35 

35 

V 

Continuous collector or output current (see Note 3) 

400 

400 

mA 

Peak collector or output current 

(tyv ^ 10 ms, duty cycle < 50%, see Note 3) 

500 

500 

mA 

Continuous total power dissipation 

See Dissipation Rating Table 

Operating free-air temperature range, T/^ 

-55 to 125 

0 to 70 

°C 

Storage temperature range 

-65 to 150 

-65 to 150 

°C 

Case temperature for 60 seconds 

FK package 

260 


°C 

Lead temperature 1,6 mm 

(1/16 inch) from case for 60 seconds 

JG package 

300 


°C 

Lead temperature 1,6 mm 

(1/16 inch) from case for 10 seconds 

D or P package 


260 

°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a 
short time interval must fall within the continuous dissipation rating. 


DISSIPATION RATING TABLE 


PACKAGE 

ta ^ 250 c 

POWER RATING 

DERATING FACTOR 
ABOVE Ta = 25 °C 

Ta “ 70 °c 
POWER RATING 

Ta » 125®C 
POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

- 

FK 

1375 mW 

11.0 mW/°C 

880 mW 

275 mW 

JG 

1050 mW 

8.4 mW/°C 

672 mW 

210 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 

- 


recommended operating conditions 



SN55461 

THRU SN55464 

SN75461 

THRU SN75463 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V||_ 

0.8 

0.8 

V 

Operating free-air temperature, Ta 

-55 125 

0 

0 

°c 
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SN55461, SN75461 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 


logic symbol 

n) 


( 2 ) 


( 6 ) 


(7) 


&> 


13) 


(5) 


1Y 

2Y 


^This symbol is in accordance with ANSI/IEEE STD 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, JG, and P packages. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

L (on state) 

L 

H 

L (on state) 

H 

L 

L (on state) 

H 

H 

H (off state) 


positive logic: 

Y = AB or A + B 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55461 

SN75461 

UNIT 



MIN TYPt 

MAX 

MIN TYP* 

MAX 

V|K 

Input clamp voltage 

vcc = min. 

l| = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 

lOH 

High-level output current 

vcc = min, 

VoH = 35 V 

V|H = MIN, 

300 

100 

mA 

VOL 

Low-level output voltage 

Vcc = min, 

Iql =100 mA 

V|L = 0.8 V, 

0.25 

0.5 

0.25 

0.4 


Vcc = min, 

Iql = 300 mA 

V||_ = 0.8 V, 

0.5 

0.8 

0.5 

0.7 


l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

Vi = 2.4 V 

40 

40 

mA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-1 

-1.6 

- 1 

-1.6 

mA 

'CCH 

Supply current, outputs high 

Vcc = max. 

V| = 5 V 

8 

11 

8 

11 

mA 

'CCL 

Supply current, outputs low 

Vcc = max. 

V| = 0 

56 

76 

56 

76 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditons. 
^All typical values are at V^c = 5 V, T/\ = 25 °C. 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

iQ » 200 mA, Cl = 15 pF, 

Rl = 50 fi. See Figure 1 

30 55 

ns 

tpHL Propagation delay time, high-to-low-level output 

o 

LO 

CM 

ns 

tTLH Transition time, low-to-high-level output 

8 20 

ns 

tjHL Transition time, high-to-low-level output 

10 20 

ns 

Vqh High-level output voltage after switching 

SN55461 

Vs = 30 V, Iq » 300 mA, 

See Figure 2 

Vs-10 

mV 

SN75461 

Vs-10 
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SN55462, SN75462 

DUAL PERIPHERAL POSITIVE-NAND DRIVERS 


logic symbol t 


1A 

1B 

2A 

2B 


HI 

jhl 

iSi 

(7) 


&c> 

^ (3) 




^ (5) 


1Y 

2Y 


'•'This symbol is in accordance with ANSI/IEEE STD 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, JG, and P packages. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

H (off state) 

L 

H 

H (off state) 

H 

L 

H (off state) 

H 

H 

L (on state) 


positive logic: 

Y = AB or A -I- 5 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55462 

SN75462 

UNIT 



MIN TYPt 

MAX 

MIN TYP* 

MAX 

V|K 

Input clamp voltage 

Vcc = IV'N. 

ll = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 

'OH 

High-level output current 

vcc = min, 

VoH = 35 V 

V|L = 0.8 V, 

300 

100 

lllllQ^ 

VOL 

Low-level output voltage 

Vcc = min, 

Iql = 100 

V|H = MIN, 

0.25 

0.5 



■ 

Vcc = min, 

Iql = 300 mA 

ViH = MIN, 

0.5 

0.8 

0.5 


■ 

l| 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 


l|H 

High-level input current 

Vcc = max. 

V| = 2.4 V 

40 

40 

nA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.4 V 

-1.1 

-1.6 

-1.1 

-1.6 

mA 

'CCH 

Supply current, outputs high 

Vcc = max. 

V| = 0 

13 

17 

13 

17 

mA 

'CCL 

Supply current, outputs low 

Vcc = max. 

V| = 5 V 

61 

76 

61 

76 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at \/qq = 5 V, Ta = 25 °C. 


switching characteristics, VcC “ 5 V, Ta * 25 ®C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

iQ « 200 mA, Cl = 15 pF, 

Rl = 50 fi. See Figure 1 

45 65 

ns 

tpHL Propagation delay time, high-to-low-level output 

30 50 

ns 

tfLi-i Transition time, low-to-high-level output 

13 25 

ns 

tTHL Transition time, high-to-low-level output 

10 20 

ns 

Vqh High-level output voltage after switching 

SN55462 

Vs = 30 V, Iq * 300 mA, 

See Figure 2 

Vs-10 

mV 

SN75462 

Vs-10 
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SNS5463, SN75463 
DUAL PERIPHERAL POSITIVE OR DRIVERS 


logic symbol 


B.1Y 


i^2Y 


^This symbol is in accordance with ANSI/IEEE STD 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, JG, and P packages. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

L (on state) 

L 

H 

H (off state) 

H 

L 

H (off state) 

H 

H 

H (off state) 


positive logic: 

Y = A + B or O 


(1) 

>10 

(2) 

(6) 


(7) 



logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55463 

SN75463 

UNIT 



MIN TYP* 

MAX 

MIN TYP* 

MAX 

V|K 

Input clamp voltage 

Vcc = min, 

l| = -12 mA 

-1.2 

-1.5 

-1.2 

-1.5 

V 


High-level output current 

Vcc = min, 
Vqh = 35 V 

V|H = MIN, 

300 

100 


VOL 

Low-level output voltage 

Vcc = min, 

•OL = ’'00 




0.25 

0.4 


Vcc = min, 

Iql = 300 mA 

V|L = 0.8 V, 

0.5 

0.8 

0.5 



•l 

Input current at maximum 
input voltage 

Vcc = max. 

V| = 5.5 V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max. 

V| = 2.4 V 

40 

40 

mA 

l|L 

Low-level Input current 

Vcc = max. 

V| = 0.4 V 

-1 

-1.6 

-1 

-1.6 

mA 

•CCH 

Supply current, outputs high 

Vcc = max. 

V| = 5 V 

8 

11 

8 

11 

mA 

'CCL 

Supply current, outputs low 

Vcc = max. 

V| = 0 

58 

76 

58 

76 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at V^c = 5 V, T/v = 25 °C. 


switching characteristics, Vcc “ 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN ^ TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

iQ « 200 mA, Cl = 15 pF, 

Rl = 50 Q, See Figure 1 

30 55 

ns 

tpHL Propagation delay time, high-to-low-level output 

25 40 

ns 

tjLH Transition time, low-to-high-level output 

8 25 

ns 

tjHL Transition time, high-to-low-level output 

10 25 

ns 

Vqh High-level output voltage after switching 

SN55463 

Vs = 30 V, Iq « 300 mA, 

See Figure 2 

Vs-10 

mV 

SN75463 

Vs-10 
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SN55464 

DUAL PERIPHERAL POSITIVE-NOR DRIVER 


logic symbol t 


1A 

1B 

2A 

2B 


HI 

( 2 ) 

HI 

(7) 


>10 

(3) 




s. (5) 


1Y 

2Y 


^This symbol is in accordance with ANSI/IEEE STD 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for the JG package. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

H (off state) 

L 

H 

L (on state) 

H 

L 

L (on state) 

H 

H 

L (on state) 


positive logic: 

Y = X+B or A B 


logic diagram (positive logic) 



schematic (each driver) 


vcc 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 


SN55464 

UNIT 



MIN TYPt 

MAX 

V|K 

Input clamp voltage 

Vcc = 

l| = -12 mA 

-1.2 

-1.5 

V 

•oh 

High-level output current 

Vcc = 

VoH = 35 V 

V|L = 0.8 V, 

300 

IxA 

VoL 

Low-level output voltage 

Vcc = Mm, 

•OL = 100 mA 

V|H = MIN, 

0.25 

0.5 


Vcc = 

•OL == 300 mA 

V|H = MIN, 

0.5 

0.8 

V 

•l 

Input current at maximum input voltage 

Vcc = max, 

V| = 5.5 V 

1 

mA 

•IH 

High-level input current 

Vcc = I^AX, 

V| = 2.4 V 

40 

fiA 

•IL 

Low-level input current 

Vcc = I^AX, 

V| = 0.4 V 

-1 

-1.6 

mA 

•CCH 

Supply current, outputs high 

Vcc = max. 

V| = 0 

14 

19 

mA 

•CCL 

Supply current, outputs low 

Vcc = I^AX, 

V| = 5 V 

67 

85 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vqc = 5 V, T^ = 25 °C. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Iq « 200 mA, Cl = 15 pF, 

Rl = 50 Q, See Figure 1 

lO 

CD 

O 

ns 

tpHL Propagation delay time, high-to-low-level output 

30 50 

ns 

tjLH Transition time, low-to-high-level output 

8 20 

ns 

tTHL Transition time, high-to-low-level output 

10 20 

ns 

VqH High-level output voltage after switching 

SN55464 

Vs = 30 V, Iq « 300 mA, 

See Figure 2 

o 

C/J 

> 

mV 

SN75464 

Vs-10 
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SN55461 THRU SN55464 
SN75461 THRU SN75463 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 



I j- ' 

k-^THL 


TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR < 1 MHZ, ZQ^t » 50 Q. 

B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR < 12.5 kHz, Zq - 50 0. 
B. Cl includes probe and jig capacitance. 

FIGURE 2. LATCH-UP TEST 
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SN75372 
DUAL MOSFET DRIVER 


■ • Dual Circuits Capable of Driving High- 
I Capacitance Loads at High Speeds 

I • Output Supply Voltage Range Up to 24 V 

I • Low Standby Power Dissipation 

description 

The SN75372 is a dual NAND gate interface 
circuit designed to drive power MOSFETs from 
TTL inputs. It provides high current and voltage 
levels necessary to drive large capacitive loads 
at high speeds. The device operates from a 
Vcci of 5 V and a VcC2 of up to 24 V. 

The SN75372 is characterized for operation from 
0°C to 70°C. 


D3004, JULY 1986 

D OR P PACKAGE 
(TOP VIEW) 

1A [[ 1 Us 2 Vcci 
EC2 72^Y 

2A C 3 6 D 2Y 

GND [[ 4_Vcc2 

logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


schematic (each driver) 


logic diagram (positive logic) 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily incluoe testing of all parameters. 


j*. Copyright © 1986, Texas Instruments Incorporated 
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SN75372 

DUAL MOSFET DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcci (see Note 1). 

Supply voltage range of VcC2. 

Input voltage. 

Peak output current (tw <10 ms, duty cycle < 50%): Sink. . 

Source 

Continuous total power dissipation. 

Operating free-air temperature range, Ta. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


-0.5 V to 7 V 
-0.5 V to 25 V 

. 5.5 V 

. 500 mA 

. 500 mA 


See Dissipation Rating Table 

. .. 0°C to 70°C 

. -65°C to 150°C 

.. 260 °C 


NOTE 1: Voltage values are with respect to network ground terminal. 


OiSSiPATiON RATING TABLE 



Ta - 25 °C 

DERATING FACTOR 

Ta » 70°c 


POWER RATING 

ABOVE Ta - 25®C 

POWER RATING 

D 

725 mW 

5.8 mWrC 

464 mW 

P 

1000 mW 

8.0 mW/oc 

640 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqci 


v 

Supply voltage, ^CCI 


v 

High-level input voltage, V||-| 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-10 

mA 

Low-level output current, Iql 

40 

mA 

Operating free-air temperature, Ta 

0 70 

°C 
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SN75372 
DUAL MOSFET DRIVER 


electrical characteristics over recommended ranges of VCC1 ^ ^CC2' operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

l| = -12 mA 

-1.5 

V 

VqH High-level output voltage 

ViL = 0.8 V, lOH = -50 /iA 

VCC2-1-3 VCC2-0-8 

V 

V|L = 0.8 V, lOH = -10 mA 

Vcc2-2.5 Vcc2"1-3 

Vql Low-level output voltage 

V|H = 2 V, Iql = 10 mA 

0.15 0.3 

V 

VcC2 = 15 V to 24 V, V|h = 2 V, 

Iql = 40 mA 

0.25 0.5 

Output clamp diode 

Vp 

forward voltage 

V| =0, Ip = 20 mA 

1.5 

V 

Input current at maximum 
l| 

input voltage 

V| = 5.5 V 

1 

mA 

l|PI High-level input current 

Any A 

V| = 2.4 V 

40 

AiA 

Any E 

80 

l||_ Low-level input current 

Any A 

Vi = 0.4 V 

-1 -1.6 

mA 

Any E 

-2 -3.2 

Supply current from Vqqi^ 
•CCKH) both outputs high 

Vcci = 5.25 V, VcC2 = 24 V, 

All inputs at 0 V, No load 

2 4 

mA 

Supply current from Vcc2, 
*CC2(H) outputs high 

0.5 

mA 

Supply current from Vcqi 
•CC 1(L) both outputs low 

Vcci = 5.25 V, VcC2 = 24 V, 

All inputs at 5 V, No load 

16 24 

mA 

Supply current from VcC2, 
CC2(L) outputs low 

7 13 

mA 

Supply current from Vqq 2, 
*CC2(S) g^andby condition 

Vcci = VcC2 = 24 V, 

All inputs at 5 V, No load 

0.5 

mA 


^All typical values are at Vqci = 5 V, Vcc2 = 20 V, and = 25°C. 


switching characteristics, Vcci = 5 V, VcC2 = 20 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tDLH 

Delay time, low-to-high-level output 



20 

35 

ns 

tDHL 

Delay time, high-to-!ow-level output 

Cl = 390 pF, 

Rd = 10 a. 

See Figure 1 


10 

20 

ns 

tTLH 

Transition time, low-to-high-level output 


20 

30 

ns 

tTHL 

Transition time, high-to-low-level output 


20 

30 

ns 

tpLH 

Propagation delay time, low-to-high-level output 

10 

40 

65 

ns 

tPHL 

Propagation delay time, high-to-low-level output 


10 

30 

50 

ns 
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High-Level Output Volta 


SN75372 

DUAL MOSFET DRIVER 


PARAMETER MEASUREMENT INFORMATION 

SIO ns- ' I# ■ ■ 


• S10 ns 


5 V 20 V 

Tvir vc«”i 


PULSE 

GENERATOR 
(See Note A) 


O 


Rd 




-OUTPUT 


i GND i 


TEST CIRCUIT 


I (See Note B) 



VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ** 50 fi. 
B. Cl, includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 


vs 



- 0.01 - 0.1 -1 -10 -100 


vs 



0 20 40 60 80 100 


Iqh—H> 9 h-Level Output Current—mA 


l 0 L~ Low-Level Output Current—mA 


FIGURE 2 


FIGURE 3 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-42 












^PLH—Pi'opagation Delay Time, Vq—O utput Voltage 

Low-to-High-Level Output—ns ^ »» 


SN75372 
DUAL MOSFET DRIVER 


TYPICAL CHARACTERISTICS 

POWER DISSIPATION (BOTH DRIVERS) 
vs 

VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY 



V|—Input Voltage—V 


FIGURE 4 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 



Ta —Free-Air Temperature — °C 


FIGURE 6 



10 20 40 100 200 400 1000 


f—Frequency—kHz 
FIGURE 5 

PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 



FIGURE 7 
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Dela 


SN75372 

DUAL MOSFET DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 

VcC2 SUPPLY VOLTAGE 



PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 

LOAD CAPACITANCE 



PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 

VCC2 SUPPLY VOLTAGE 



PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 


vs 

LOAD CAPACITANCE 



NOTE: For Rp = 0, operation with Ci_ > 2000 pF violates absolute maximum current rating. 
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SI\I75372 
DUAL MOSFET DRIVER 


APPLICATIONS INFORMATION 

driving power MOSFETs 

The drive requirements of power MOSFETs are much lower than comparable bipolar power transistors. 
The input impedance of a FET consists of a reverse biased PN junction that can be described as a large 
capacitance in parallel with a very high resistance. For this reason, the commonly used open-collector driver 
with a pull-up resistor is not satisfactory for high-speed applications. In Figure 12(a), an IRF151 power 
MOSFET switching an inductive load is driven by an open-collector transistor driver with a 470-fi pull-up 
resistor. The input capacitance (Cjss) specification for an IRF151 is 4000 pF maximum. The resulting long 
turn-on time due to the combination of Cjss and the pull-up resistor is shown in Figure 12(b). 


48 V 
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SN75372 

DUAL MOSFET DRIVER 


APPLICATIONS INFORMATION 

A faster, more efficient drive circuit uses an active puH-up as well as an active pull-down output 
configuration, referred to as a totem-pole output. The SN75372 driver provides the high speed, totem- 
pole drive desired in an application of this type, see Figure 13(a). The resulting faster switching speeds 
are shown in Figure 13(b). 


48 V 




FIGURE 13. POWER MOSFET DRIVE USING SN75372 


Power MOSFET drivers must be capable of supplying high peak currents to achieve fast switching speeds 
as shown by the equation 


•pk - 


VC 


tr 


where C is the capacitive load, and t^ is the desired rise time. V is the voltage that the capacitance is 
charged to. In the circuit shown In Figure 13(a), V is found by the equation 

V = VoH - VoL 


Peak current required to maintain a rise time of 100 ns in the circuit of Figure 13(a) Is 


, (3-0)4(10 -9) 

100(10-9) 


120 mA 


Circuit capacitance can be ignored because it Is very small compared to the input capacitance of the IRF151. 
With a Vcc of 5 V, and assuming worst-cast conditions, the gate drive voltage is 3 V. 

For applications in which the full voltage of VcC2 must be supplied to the MOSFET gate, the SN75374 
QUAD MOSFET driver should be used. 
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SN75372 
DUAL MOSFET DRIVER 


THERMAL INFORMATION 


power dissipation precautions 

Significant power may be dissipated in the SN75372 driver when charging and discharging high-capacitance 
loads over a wide voltage range at high frequencies. Figure 5 shows the power dissipated in a typical 
SN75372 as a function of load capacitance and frequency. Average power dissipated by this driver is 
derived from the equation 


PT(AV) = PDC(AV) + PC(AV) + PS(AV) 


where PdC(AV) is the steady-state power dissipation with the output high or low, Pc(AV) is the power 
level during charging or discharging of the load capacitance, and Ps(AV) is the power dissipation during 
switching between the low and high levels. None of these include energy transferred to the load and all 
are averaged over a full cycle. 

The power components per driver channel are 


PdC(AV) = 


PHtH + PLtL 


PC(AV) * C V‘ f 

„ PLHtLH + PHLtHL 

PS(AV) = -=- 



FIGURE 14. OUTPUT VOLTAGE WAVEFORM 


where the times are as defined in Figure 14. 

Pl, PjHf PlH' snd Phl s'*© the respective Instantaneous levels of power dissipation, C is the load capacitance. 
Vc is the voltage across the load capacitance during the charge cycle shown by the equation 

Vc = VOH - VoL 

PS(AV) be ignored for power calculations at low frequencies. 


, Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-47 







SN75372 

DUAL MOSFET DRIVER 


THERMAL INFORMATION 

In the following power calculation, both channels are operating under identical conditions: 

VoH = 19.2 V and Vql = 0.15 V with VCC1 = 5 V, VeC2 = 20 V, Vc = 19.05 V, C = 1000 pF, 
and the duty cycle = 60%. At 0.5 MHz, PS(AV) negligible and can be Ignored. When the output voltage 
Is high, ICC2's negligible and can be ignored. 

On a per-channel basis using data sheet values 

PDC(AV) = [(5 + (20 V) |^-^|] (0.6) + |(5 + (20 V) j (0.4) 

PDC(AV = 47 mW per channel 
Power during the charging time of the load capacitance is 

PC(AV) = (1000 pF) (19.05 V)2 (0.5 MHz) = 182 mW per cliannel 
Total power for each driver is 

PT(AV) = 47 mW + 182 mW = 229 mW 
and total package power is 

PT(AV) = (229) (2) = 458 mW. 
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SN75374 

QUADRUPLE MOSFET DRIVER 

D3004, SEPTEMBER 1986 


■ • Quadruple Circuits Capable of Driving High- 
I Capacitance Loads at High Speeds 

I • Output Supply Voltage Range from 5 V to 
I 24 V 

' • Low Standby Power Dissipation 

• VcC3 Supply Maximizes Output Source 
Voltage 

description 

The SN75374 is a quadruple NAND interface 
circuit designed to drive power MOSFETs from 
TTL inputs. It provides the high current and 
voltage necessary to drive large capacitive loads 
at high speeds. 

The outputs can be switched very close to the 
VcC2 supply rail when VcC3 is about 3 V higher 
than VcC2- The VcC3 can also be tied 
directly to VcC2 when the source voltage 
requirements are lower. 

The SN75374 Is characterized for operation from 
0°C to 70°C. 

logic symbol t 



(7-48) 


■•■This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


D OR N PACKAGE 
(TOP VIEW) 




logic diagram (positive logic) 


1Y 

2Y 

3Y 

4Y 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN75374 

QUADRUPLE MOSFET DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcci/ (see Note 1) . 

Supply voltage range of VcC2.. 

Supply voltage range of VcC3. 

Input voltage.. 

Peak output current (tw < 10 ms, duty cycle < 50%): Sink. . 

Source 

Continuous total power dissipation. 

Operating free-air temperature range. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. -0.5 V to 7 V 

. -0.5 V to 25 V 

. -0.5 V to 30 V 

. 5.5 V 

. 500 mA 

. 500 mA 

See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 25 °C 

DERATING FACTOR 

Ta - 70°c 

POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

D 

950 mW 

7.6 mW/°C 

608 mW 

N 

1150 mW 

9.2 mW/°C 

736 mW 


recommended operating conditions 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vcci 

4.75 

5 

5.25 

V 

Supply voltage, Vcc2 

4.75 

20 

24 

V 

Supply voltage, Vcc3 

VCC2 

24 

28 

V 

Voltage difference between supply voltages: Vcc3 — VcC2 

0 

4 

10 

V 

High-level input voltage, V||-| 

2 

V 

Low-level input voltage, V|i_ 

0.8 

V 

High-level output current, Iqh 

-10 

mA 

Low-level output current, Iql 

40 

mA 

Operating free-air temperature, Ta 



70 

°C 
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SN75374 

QUADRUPLE MOSFET DRIVER 


electrical characteristics over recommended ranges of Vcci- VcC2» VcC3^ and operating free-air 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPi MAX 

UNIT 

V|K Input clamp voltage 

l| = -12 mA 

-1.5 

V 

High-level 

Vqh 

output voltage 

VCC3 = VCC2 + 3 V, V|L = 0.8 V, Iqh = -100 /iA 

VCC2-0-3 VCC2-0-1 

V 

VCC3 = VcC2 + 3 V, V|L = 0.8 V, Iqh = "10 mA 

VCC2-1-3 VCC2-0-9 

VCC3 = VcC2' V|L = 0.8 V, Iqh = -50 /tA 

VCC2-1 Vcc2“0'7 

VCC3 = Vcc2' V|L = 0.8 V, Iqh = -10 mA 

Vcc2-2-5 Vcc2-1-8 

Low-level 

VoL 

output voltage 

V|H = 2 V, Iql = 10 mA 

0.15 0.3 

V 

VcC2 = 1 5 V to 28 V, V|h = 2 V, Iql = 40 mA 

0.25 0.5 

Output clamp diode 

Vc 

forward voltage 

V| =0, Ip = 20 mA 

1.5 

V 

Input current at 
l| 

maximum input voltage 

V| = 5.5 V 

1 

mA 

High-level 

'IH 

input current 

Any A 

V| = 2.4 V 

40 

mA 

Any E 

80 

Low-level 

l|L 

input current 

Any A 

V| = 0.4 V 

-1 -1.6 

mA 

Any E 

-2 -3.2 

Supply current from 
CC1(H) Vcci' all outputs high 

Vcci = 5.25 V, VcC2 = 24 V, 

VcC3 = 28 V, All inputs at 0 V, 

No load 

4 8 

mA 

Supply current from 
ICC2(H) vcc2' all outputs high 

-2.2 0.25 

Supply current from 
CC3(H) vcc3, all outputs high 

2.2 3.5 

Supply current from 
CCI(L) Vcd , all outputs low 

Vcci = 5.25 V, VcC2 = 24 V, 

Vcc3 = 28 V, All inputs at 5 V, 

No load 

31 47 

mA 

Supply current from 
CC2(L) vcc2' all outputs low 

2 

Supply current from 
CC3(L) Vqq 3 , all outputs low 

16 27 

Supply current from 
CC2(H) \Jqq 2, all outputs high 

Vcci = 5.25 V, VcC2 = 24 V, 

VcC3 = 24 V, All inputs at 0 V, 

No load 

0.25 

mA 

Supply current from 
ICC3(H) Vcc3/ all outputs high 

0.5 

Supply current from 
ICC2(S) Vcc2' standby 
condition 

Vcci = 0, Vcc2 = 24 V, 

VcC3 = 24 V, All inputs at 0 V, 

No load 

0.25 

mA 

Supply current from 
ICC3(S) Vcc3' standby 
condition 

0.5 


^All typical values are at Vcci = 5 V, ycC2 - 20 V, VcC3 = 24 V, and Ta = 25°C except for Vqh for which VcC2 Vqq 3 are 
as stated under test conditions. 


switching characteristics, VcCI = 5 V, VcC2 = 20 V, VcC3 = 24 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tDLH 

Delay time, low-to-high-level output 



20 

30 

ris 

IDHL 

Delay time, high-to-low-level output 

Cl = 200 pF, 

Rd = 24 n. 

See Figure 1 


10 

20 

ns 

tTLH 

Transition time, low-to-high-level output 


20 

30 

ns 

tTHL 

Transition time, high-to-low-levei output 


20 

30 

ns 

tPLH 

Propagation delay time, low-to-high-level output 

10 

40 

60 

ns 

tPHL 

Propagation delay time, high-to-low-level output 


10 

30 

50 

ns 
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SN75374 

QUADRUPLE MOSFET DRIVER 


NOTES: 


PARAMETER MEASUREMENT INFORMATION 



OUTPUT 


_L (See Note B) 


TEST CIRCUIT 



A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout ® SO fi. 

B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES, EACH DRIVER 
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VoL~ Low-Level Output Voltage—V VoH~H> 9 h-Level Output Voltage— 


SN75374 

QUADRUPLE MOSFET DRIVER 



0 20 
IQL-Lt 
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SN75374 

QUADRUPLE MOSFET DRIVER 





















SN75374 

QUADRUPLE MOSFET DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 


vs 



0 1000 2000 3000 4000 

Cl—L oad Capacitance —pF 

FIGURE 10 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 


vs 



Cl—L oad Capacitance—pF 
FIGURE 11 


POWER DISSIPATION (ALL DRIVERS) 


vs 



10 20 40 70 100 200 400 1000 

f—Frequency—kHz 
FIGURE 12 

NOTE: For Rp = 0, operation with Cl > 2000 pF violates absolute maximum current rating. 
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SN75374 

QUADRUPLE MOSFET DRIVER 


APPLICATIONS INFORMATION 


driving power MOSFETs 

The drive requirements of power MOSFETs are much lower than comparable bipolar power transistors. 
The input impedance of a FET consists of a reverse biased PN junction that can be described as a large 
capacitance in parallel with a very high resistance. For this reason, the commonly used open-collector driver 
with a pull-up resistor Is not satisfactory for high-speed applications. In Figure 13(a), an IRF151 power 
MOSFET switching an inductive load Is driven by an open-collector transistor driver with a 470-Q pull-up 
resistor. The input capacitance (Cjss) specification for an IRF151 is 4000 pF maximum. The resulting long 
turn-on time due to the product of Input capacitance and the pull-up resistor Is shown in Figure 13(b). 


48 V 




FIGURE 13. POWER MOSFET DRIVE USING SN75447 


A faster, more efficient drive circuit uses an active pull-up as well as an active pull-down output 
configuration, referred to as a totem-pole output. The SN75374 driver provides the high-speed totem- 
pole drive desired in an application of this type, see Figure 14(a). The resulting faster switching speeds 
are shown in Figure 14(b). 


48 V 




FIGURE 14. POWER MOSFET DRIVE USING SN75374 
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SN75374 

QUADRUPLE MOSFET DRIVER 


APPLICATIONS INFORMATION 


Power MOSFET drivers must be capable of supplying high peak currents to achieve fast switching speeds 
as shown by the equation 



where C is the capacitive load, and tr is the desired rise time. V is the voltage that the capacitance is 
charged to. In the circuit shown in Figure 14(a), V is found by the equation 

V = VOH - VoL 


Peak current required to maintain a rise time of 100 ns in the circuit of Figure 14(a) is 


^ (3-0)4(10-9) 
100(10-9) 


120 mA 


Circuit capacitance can be ignored because it is very small compared to the input capacitance of the IRF151. 
With a Vcc of 5 V, and assuming worst-case conditions, the gate drive voltage is 3 V. 

For applications in which the full voltage of VcC2 rnust be supplied to the MOSFET gate, VcC3 should 
be at least 3 V higher than VcC2- 


THERMAL INFORMATION 


power dissipation precautions 

Significant power may be dissipated in the SN75374 driver when charging and discharging high-capacitance 
loads over a wide voltage range at high frequencies. Figure 12 shows the power dissipated in a typical 
SN75374 as a function of frequency and load capacitance. Average power dissipated by this driver is 
derived from the equation 


PT(AV) = PdC(AV) + PC(AV) + PS(AV) 


where PdC(AV) is the steady-state power dissipation with the output high or low, Pc(AV) is the power 
level during charging or discharging of the load capacitance, and PS(AV) is the power dissipation during 
switching between the low and high levels. None of these include energy transferred to the load and all 
are averaged over a full cycle. 


The power components per driver channel are 

PHtH + PLtL 
PdC(AV) =- - - 


PC(AV) = C V2c f 

„ PLHtLH + PHLtHL 

PS(AV) = -=- 



FIGURE 15. OUTPUT VOLTAGE WAVEFORM 


where the times are as defined in Figure 15. 
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SN75374 

QUADRUPLE MOSFET DRIVER 


THERMAL INFORMATION 

Pl, Ph, PlH' Phl sre the respective instantaneous levels of power dissipation, C is the load capacitance. 
Vc is the voltage across the load capacitance during the charge cycle shown by the equation 

Vc = VoH - VoL 

PS(AV) be Ignored for power calculations at low frequencies. 

In the following power calculation, all four channels are operating under identical conditions: f = 0.2 MHz, 
VoH = 19.9 V and Vql = 0.15 V with Vcci = 5 V, VcC2 = 20 V, VcC3 = 24 V, Vc = 19.75 V, 
C = 1000 pF, and the duty cycle = 60%. At 0.2 MHz for Cl < 2000 pF, Ps(AV) is negligible and can 
be ignored. When the output voltage is low, ICC2 is negligible and can be ignored. 


On a per-channel basis using data sheet values 


( 4 mAi 

— j + (20 V) 


+ (24 V) 



PdC(AV = 58.2 mW per channel 
Power during the charging time of the load capacitance is 

PC(AV) = (1000 pF) (19.75 V)2 (0.2 MHz) = 78 mW per channel 
Total power for each driver is 

PT(AV) = 58.2 mW + 78 mW = 136.2 mW 
The total package power is 

Pj(AV) = (136.2) (4) = 544.8 mW 
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I • Saturating Outputs With Low On Resistance 

I • Very Low Standby Power ... 53 mW Max 

I • High-Impedance MOS- or TTL-Compatible 
I Inputs 

• Standard 5-V Supply Voltage 

• No Output Glitch During Power-Up or 
Power-Down 

• Output Clamp Diodes for Transient 
Suppression 

• 2-W Power Package . . . 60®C/W R^ja 

• 600-mA Output Current 

• 35-V Switching Voltage 

description 

The SN75435 quadruple peripheral driver is 
designed for use in systems requiring high 
current, high voltage, and high load power. It 
features four inverting open-collector drivers 
with a common enable input that, when taken 
low, disables all four outputs. Each driver is 
protected against load shorts with its own 
latching over-current shutdown circuitry, which 
will turn the output off when a load short is 
detected. A short on one load will not affect 
operation of the other three drivers. The latch for 
the shutdown will hold the output off until the 
input or enable pin is taken low and then high 
again. A delay circuit is incorporated in the over¬ 
current shutdown to allow load capacitance of 
up to 5 nF at 35 V. 

Applications Include relay drivers, lamp drivers, 
solenoid drivers, motor drivers, LED drivers, line 
drivers, logic buffers, hammer drivers, and 
memory drivers. 

The SN75435 is characterized for operation from 
0°C to 70°C. 


SN75435 

QUADRUPLE PERIPHERAL DRIVER 
WITH DUTPUT FAULT PRDTECTIDN 

D2848, FEBRUARY 1985-REVISED NOVEMBER 1989 


NE DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 
(EACH NAND DRIVER) 


INPUTS 1 

OUTPUT 

A 

G 

Y 

L 

X 

H 

X 

L 

H 

H 

H 

L 


H = high level, L = low level 
X = irrelevant 


logic symbol 



‘•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


_ Copyright © 1989, Texas Instruments Incorporated 
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SN75435 

QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


logic diagram (positive logic) 


schematic of inputs 


Y OUTPUT 



OTHER DRIVERS 


EQUIVALENT OF EACH INPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1). 7 V 

Input voltage. . 5.5 V 

Output supply voltage.. 70 V 

Output diode clamp current. 1 A 

Continuous total power dissipation 

at (or below) 25 °C free-air temperature (see Note 2). 2075 mW 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range ... . . . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

v 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V||_ 

0.8 

v 

Output voltage 

35 

v 

Output current 

600 

mA 

Load capacitance (See Figure 3) 

35 

nF 

Operating free-air temperature, 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

V|K 

Input clamp voltage 

Vcc = 4.75 V, 

l| = -12 mA 


-0.9 

-1.5 

V 

lOH 

High-level output current 

Vcc = 4.75 V, 

V|L = 0.8 V, 

V|H = 2 V, 

VoH = 70 V 

100 

fiA 

VOL 

Low-level output voltage 

Vcc = 4.75 V, 

lOL = 300 mA, 


0.25 

0.5 


V|H = 2 V 

lOL = 500 


0.55 

1 


Vr 

Output clamp diode reverse voltage 

Vcc = 4.75 V, 

Ir = 100 fiA 

70 

100 


V 

Vf 

Output clamp diode forward voltage 

Ip = 600 mA 


1.2 

1.6 

V 

l|H 

High-level input current 

Vcc = 5.25 V, 

V| = 5.25 V 


0.01 

10 

^A 

l|L 

Low-level input current 

Vcc = 5.25 V, 

V| = 0.8 V 


-0.5 

-10 


Over-current shutdown current 

Vcc = 4.75 V to 5.25 V 

650 

850 


mA 

'CCH 

Supply current, outputs high 

Vcc = 5.25 V, 

V| = 0 


6 

10 j 

mA 

•CCL 

Supply current, outputs low 

Vcc = 5.25 V, 

V| = 5 V 


55 

75 

mA 


^All typical values are at Vqc = 5 V, T/s^ = 25 °C. 
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SN75435 

QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


switching characteristics, Vcc “ 5 V, Ta “ 25 “C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

^PLH Propogation delay time, low-to-high-level output 

Cl = 30 pF, Rl = 60 0, 

See Figure 1 

750 

ns 

^PHL Propagation delay time, high-to-low-level output 

750 

ns 

tjLH Transition time, low-to-high-level output 

200 

ns 

tjHL Transition time, high-to-low-level output 

200 

ns 

Vqh High-level output voltage after switching 

See Figure 2 

Vs-10 

102 ! 


PARAMETER MEASUREMENT iNFORMATiON 


INPUT Vcc 30 V 



M--5 MS-M 



—M W-*THL —>1 l^-tTLH 


VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generator has the following characteristics: PRR = 100 kHz, Zout = 50 0, 

B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN75435 

QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 Q. 

B. Cl include probe and jig capacitance. 

FIGURE 2. LATCH-UP TEST 


RECOMMENDED OPERATING CONDITIONS 


MAXIMUM OUTPUT SUPPLY VOLTAGE 


vs 



1 2 4 10 20 40 100 

— Load Capacitance — nF 

FIGURE 3 
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SN75435 

QUADRUPLE PERIPHERAL DRIVER 
WITH OUTPUT FAULT PROTECTION 


APPLICATION INFORMATION 



4-WINDING STEPPER MOTOR CONTROL CIRCUIT 


STEP COMMAND jnj"ijnjnjnjnjnjnjnjnjijnj^ 

CW/CCW$ I 



^The SN74LS194 is a universal shift register with both shift-right and shift-left capability. In this application SO (pin 9) is wired high 
and only the shift-right and parallel-load modes are utilized. The logic symbol shown above has been simplified to show only the 
utilized modes. _ 

^This signal is CW/CCW or CW/CCW depending on motor winding. 
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Saturating Outputs With Low On-State 
Resistance 

High-Impedance Inputs Compatible With 
CMOS, MOS, and TTL Levels 

Very Low Standby Power ... 21 mW 
Maximum 


• High-Voltage Outputs ... 70 V Min 

• No Output Glitch During Power Up or Power 
Down 

• No Latch-Up Within Recommended 
Operating Conditions 

• Output Clamp Diodes for Transient 
Suppression 

• 2-W Power Package 


description 

The SN75436, SN75437A, and SN75438 
quadruple peripheral drivers are designed for use 
in systems requiring high current, high voltage, 
and high load power. Each device features four 
inverting open-collector outputs with a common 
enable input that, when taken low, disables all 
four outputs. The envelope of l-V characteristics 
exceeds the specifications sufficiently to avoid 
high-current latch-up. Applications include 
driving relays, lamps, solenoids, motors, LEDs, 
transmission lines, hammers, and other high- 
power-demand devices. 

logic symbol 


SN75436, SN75437A, SN75438 
QUADRUPLE PERIPHERAL DRIVERS 


D2806, DECEMBER 1986 


NE PACKAGE 
(TOP VIEW) 


*1Y 
1,2 D 
2Y 

HEATSINK r 
AND GNoi 
3Y 
3,4 D 
4Y 


1A 

2A 

G 

HEATSINK 
AND GND 

vcc 

3A 

4A 


dTCriid 

C2 IbP 

113 

C4 
C5 
C6 
C7 
Cs 


14 D 
13 D 

12 D 

ii: 

10 3 

_9P 


FUNCTION TABLE 
(each NAND driver) 


INPUTS 

OUTPUT 

Y 

A 

G 

H 

H 

L 

L 

X 

H 

X 

L 

H 


H = high level, 
L = low level, 
X = irrelevant 


equivalent schematic of each input 



logic diagram (positive logic, each driver) 


. (14) 


G * 

1Ai^ 


2A 


(15) 


. ( 10 ) 


,i9L 


CLAMP 



(1) 

5 

(3) 


, (2) 


(6) 

ii 

1 (8) 

B 

[( 7 ) 


OTHER DRIVERS 



■^^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


SELECTION GUIDE 


FEATURE 

SN75436 

SN75437A 

SN75438 

UNIT 

Maximum recommended output current 

0.5 

0.5 

1 

A 

Maximum Vql at maximum Iql 

0.5 

0.5 

1 

V 

Maximum recommended output supply 
voltage in an inductive switching circuit. Vs 

50 

35 

35 

V 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parametars. 


■ , Copyright © 1986, Texas Instruments Incorporated 

, Texas ^ 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-65 







SN75436, SN75437A, SN75438 
QUADRUPLE PERIPHERAL DRIVERS 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage, Vcc..•. 7 V 

Input voltage .». 30 V 

Output current: SN75436, SN75437A (see Note 1). 0.75 A 

SN75438 . 1.25 A 

Output clamp diode current. 1.25 A 

Output voltage (off-state). 70 V 

Continuous total power dissipation at (or below) 25 °C free-air temperature 

(see Note 2). 2075 mW 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range ... -65°C to 150°C 

Lead temperature 1,6 mm (1/16-inch) from case for 10 seconds.. 260 °C 


NOTES; 1. All four sections of these circuits may conduct rated current simultaneously; however, power dissipation average over a short 
time interval must fall within the continuous dissipation ratings. 

2, For operation above 25 °C. free-air temperature, derate linearly to 1328 mW at 70°C at the rate of 16.6 mW/°C. 


recommended operating conditions 


PARAMETER 

SN75436 

SN75437A 

SN75438 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, V^C 

4.75 5 5.25 

4.75 5 5.25 

4.75 5 5.25 

v 

Output current, Iql 

0.5 

0.5 

1 

A 

Output supply voltage in inductive switching 
circuit (see Figure 2), Vs 

50 

35 

35 


High-level input voltage, V|h 

2 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

0.8 

V 

Operating free-air temperature, T/\ 

o 

r.- 

o 

o 

o 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 

TEST CONDITIONS 

SN75436 

SN75437A 

SN75438 

UNIT 





MIN TYPt 

MAX 

MIN TYPt 

MAX 


V|K 

Input clamp 

Vcc = 4.75 V, 

l| = -12 mA 

-0.9 

-1.5 

-0.9 

-1.5 

V 

'OH 

High-level output current 

Vcc = 4.75 V, 

V|L = 0.8 V, 

V|H = 2 V, 

VoH = 70 V 

1 100 

1 

100 

pA 




'OL = 250 mA 

0.14 

0.25 

0.14 

0.25 


VOL 

Low-level output voltage 

Vcc = 4.75 V, 

lOL = 500 mA 

0.28 

0.5 

0.28 

0.5 


V,H = 2 V 

Iql = 750 mA 


0.42 

0.75 





lOL = 1 A 


0.60 1 


Vr(k) 

Output clamp diode 
reverse voltage 

Vcc = 4.75 V, 

Ir = 100 pA 

70 100 

70 100 

V 

VF(K) 

Output clamp diode 

Ip = 500 mA 

1 

1.6 

1 

1.6 

\ / 

forward voltage 

Ip = 1 A 

. 

1.2 

2 


l|H 

High-level input current 

Vcc = 5.25 V, 

V| = 5.25 V 

0.1 

10 

0.1 

10 

pA 

l|L 

Low-level input current 

Vcc = 5.25 V, 

Vi = 0.8 V 

-0.25 

-10 

-0.25 

-10 

pA 

'CCH 

Supply current, 
outputs high 

Vcc = 5.25 V, 

V| = 0 

1 

4 

1 

4 

mA 

'CCL 

Supply current, 
outputs low 

Vcc = 5.25 V, 

V| = 5 V 

45 

65 

45 

65 

mA 


"^^All typical values are at Vqc = 5 V, T/^ = 25 °C. 
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SN75436, SN75437A, SN75438 
QUADRUPLE PERIPHERAL DRIVERS 


switching characteristics, Vcc * 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH Propagation delay time, low-to-high-level output 

Cl = 30 pF, Rl ’= 60 Q, 

See Figure 1 

1950 5000 

ns 

^PHL Propagation delay time, high-to-low-level output 

150 500 

ns 

tjLH Transition time, low-to-high-level output 

40 

ns 

tjHL Transition time, high-to-low-level output 

36 

ns 

, High-level output voltage, 

Vqh 

after switching 

SN75436 

Vs = 50 V, Iq ~ 500 mA, 

Rl = 100 Q, See Figure 2 

Vs-10 

mV 

SN75437A 

Vs = 35 V, Iq == 500 mA, 

Rl = 70 0, See Figure 2 

Vs-10 

mV 

SN75438 

Vs = 35 V, Iq ~ 1 A, 

Rl = 35 Q, See Figure 2 

< 

1 

o 

mV 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vcc 30 V 



—H I ns 


■5 (is- 


INPUT 


ns 


Y I !/ 90% 90%Vi” ” 

10%j6 ^•®''XlO% 

1 I - 


-0 V 


1^-^tpHL tpLH M- 


OUTPUT 


90%-Vl 


.50% 

• 10 % 


I I 


-PI tTHL -H 
VOLTAGE WAVEFORMS 


■/' ' Vqh 

\f^% 

50%^ 

^1—VOL 
-p 1 tTLH 


NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zq = 50 fi, 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 


Vs 



1^1-40 /IS 

—W I l^< 5 ns 



■Pf 


90%- 
1 


* • |^-<10 ns 
'.14.-3 V 


o^PCi I 
.5 v-Vl 
Vio% 


OUTPUT 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generator has the following characteristics: PRR 

B. Cl includes probe and jig capacitance. 


12.5 kHz, Zo = 50 Q. 


FIGURE 2. LATCH-UP TEST 
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SN75436, SN75437A, SN7543B 
QUADRUPLE PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 

MAXIMUM COLLECTOR CURRENT 

VS 

DUTY CYCLE 



Duty Cycle—% 
FIGURE 3 


MAXIMUM COLLECTOR CURRENT 


vs 



^1 _I_I_I Ij _I_I_L_J_ I_I 

0 10 20 30 40 50 60 70 80 90 100 


Duty Cycle —% 
FIGURE 4 
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SN75436, SN75437A, SN75438 
QUADRUPLE PERIPHERAL DRIVERS 


APPLICATION INFORMATION 

45 V 


CW/CCW- 

STEP COMMAND - 


SN74194I 

SRG4 

R 

M1 [SHIFT] 
M2 [LOAD] 
> 1-—►/C3 


1, 3D 

Qa 

2,3D 

Qb 

2, 3D 

QC 

2, 3D 

Qp 

2, 3D 


SN75438 Vcc 

— EN 

b---d 

I ^ 





FIGURE 5. 4-WINDING STEPPER MOTOR CONTROL CIRCUIT 

STEP COMMAND 

CW/CCW I 


OUTPUTS 


FIGURE 6. TIMING DIAGRAM 
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SN75439 

QUADRUPLE PERIPHERAL DRIVER 


I #1.3-A Current Capability Each Channel 

I • Saturating Outputs With Low On-State 
I Resistance 

I • Two Inverting and Two Noninverting Driver 

' Channels With Common Active-Low Enable 

Input 

• Key Application Is as a Complete Full-Step 
4-Phase DC Stepper Motor Driver Using 
Only Three Directly Connected Logic 
Control Signal Lines From Standard 
Microprocessors 

• High-Impedance Inputs Compatible With 
TTL or CMOS Levels 

• Very Low Standby Power... 10 mW Typ 

• 50-V Noninductive Switching Voltage 
Capability 

• 40-V Inductive Switching Voltage Capability 

• Output Clamp Diodes for inductive 
Transient Protection 

• 2-W Power Package 
description 

The SN75439 quadruple peripheral driver is 
designed for use in systems requiring high current, 
high voltage, and high load power. The device 
features two inverting and two noninverting 
open-collector outputs with a common-enable 
input that, when taken high, disables all four 
outputs. By pairing each inverting channel with a 
corresponding noninverting channel (such as 
channel 1 paired with channel 2 and channel 3 
paired with channel 4), the device may be used as 
a complete full-step 4-phase dc stepper motor 
driver using only two input logic control signals 
plus the enable signal, as shown in Figure 3. Other 
applications include driving relays, lamps, 
solenoids, motors, LEDs, transmission lines, 
hammers, and other high-power-demand loads. 

The SN75439 is characterized for operation from 
0°C to 70°C. 


D3116, MAY 1988 - REVISED NOVEMBER 1989 


NE PACKAGE 
(TOP VIEW) 



FUNCTION TABLES 
(Each Channel 1 or 
Channel 4 Driver) 


INPUTS 

OUTPUT 

A 

G 

Y 

H 

L 

L 

L 

X 

H 

X 

H 

H 


(Each Channel 2 or 
Channel 3 Driver) 


INPUTS 

OUTPUT 

A G 

Y 

L L 

L 

H X 

H 

X H 

H 


H = high level 
L = low level 
X = irrelevant 


logic symbolt 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1989, Texas Instruments Incorporated 
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SN75439 

QUADUPLE PERIPHERAL DRIVER 


logic diagram (positive logic) schematics of inputs and outputs 



absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1). -0.3 V to 7 V 

Input voltage, V|.. 7V 

Output voltage range, Vq . -0.3 V to 52 V 

Output voltage, Vq (inductive load). 43 V 

Output clamp-diode terminal voltage range, Vqk ... -0.3 V to 52 V 

Input current, l| .. .. -15 mA 

Peak sink output current, Iqm (nonrepetitive, tw ^ 0.1 ms) (see Note 2) . 1.5 A 

(repetitive, tw ^ 10 ms, duty cycle ^ 50%) .. 1.4 A 

Continuous sink output current, Iq (see Note 2). 1.3 A 

Peak output clamp diode current, IqkM (nonrepetitive, tw ^ 0.1 ms) (see Note 2) . 1.5 A 

(repetitive, tw 10 ms, duty cycle ^ 50%). 1.3 A 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3). 2075 mW 

Continuous total dissipation at (or below) 65®C case temperature (see Note 3).. 5000 mW 

Operating case or virtual junction temperature range.. -55°C to 150°C 

Storage temperature range... -65°Cto150®C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260®C 


NOTES: 1. All voltage values are with respect to the network ground terminal (unless otherwise specified). 

2. All four channels of this device may conduct rated current simultaneously; however, power dissipation average over a short time 
inten/ai must fail within the continuous dissipation range. 

3. For operation above 25“C free-air temperature, derate linearly at the rate of 16.6 mW/°C. For operation above 65“C case 
temperature, derate linearly at the rate of 59 mW/®C. To avoid exceeding the design maximum virtual junction temperature, these 
ratings should not be exceeded. 


recommended operating conditions 


mm 


Supply voltage, Vcc _ 

Output supply voltage in inductive switching circuit, Vc (see Figure 2) 


High-level input voltage, VjH 


Low-level input voltage, Vn 


Low-level output current, Iql 


Operating free-air temperature, T/v 


t The algebraic convention. In which the least positive (most negative) value is designated minimum, Is used in this data sheet for logic voltage 
levels. 
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SN75439 

QUADRUPLE PERIPHERAL DRIVER 


electrical characteristics over recommended ranges of operating free-air temperature and suppiy 
voltages (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 

l| = -12mA 

-0.9 

-1.5 

V 



lOL = 0.5 A 


0.2 

0.35 


VOL 

Low-level output voltage 

lOL = 1 A 

See Note 4 

0.4 

0.7 

V 



l0L= 1-3A 


0.5 

0.9 




\f = 0.5 A 


1.1 

1.9 


Vf(K) 

Output clamp diode forward voltage 

Ip = 1 A 

See Note 4 

1.3 

2.2 

V 



< 

CO 

II 

Ji- 


1.4 

2.4 


'oh 

High-level output current 

VOH = 50V, 

VoK = 50 V 

100 

pA 

l|H 

High-level input current 

< 

II 

< 

I 

10 

pA 

l|L 

Low-level input current 

V| = 0 to 0.8 V 

-10 

pA 

|r(K) 

Output clamp-diode reverse current 
(at Y output) 

Vr = 50 V, 

O 

11 

o 

100 

pA 



All outputs at high level (off) 

2 

8 


'cc 

Supply current 

All outputs at low level (on) 

140 

200 

mA 

Two outputs at high level (off) and 
two outputs at low level (on) 

70 

110 





t All typical values are at Vcc = 5 V, = 25®C. 

NOTE 4: These parameters must be measured using pulse techniques, t^ = 1 ms, duty cycle s 10%. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level output 



1500 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

IqL* A, 

Cl = 30 pF, 

100 

ns 

tTLH 

Transition time, 
low-to-high-level output 

rl = 30 a 

See Figure 1 

170 

ns 

tTHL 

Transition time, 
high-to-low-level output 



50 

ns 

VOH 

High-level output voltage 
(after switching inductive load) 

Vs = 40 V, 

Rl = 31 a 

IO»1.3 A, 

See Figure 2 

< 

CO 

1 

o 

o 

mV 
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SN75439 

QUADRUPLE PERIPHERAL DRIVER 


PARAMETER MEASUREMENT INFORMATION 

INPUT 5 V OPEN 30 V 

|vcc 


PULSE 

GENERATOR 
(See Note A) 


INPUT 

UNDER 

TEST 


OTHER INPUT- 
(See Note B) 


CHANNEL 

UNDER 

TEST 


t 




Rl = 30 Q 
-OUTPUT 


; Cl « 30 pF 
(See Note C) 


TEST CIRCUIT 



VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle s 1 %^o = 50 Q. 

B. Enable input G is at 0 V if input A is used as the switching input. When G is used as the switching input, the corresponding A Input 
is at 0 V if testing channel 2 or channel 3 or at 3 V if testing channel 1 or channel 4. 

C. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN7543g 

QUADRUPLE PERIPHERAL DRIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT 




NOTES: A. The pulse generator has the following characteristics: duty cycle s 1%, Zq = 50 Q. 
B. Cl includes probe and jig capacitance. 

FIGURE 2. OUTPUT LATCH-UP TEST 
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SN75439 

QUADRUPLE PERIPHERAL DRIVER 






■ • Very Low Power Requirements 

■ • Very Low Input Current 

I • Characterized for Use to 350 mA 

I • No Output Latch-Up at 50 V (After 
Conducting 300 mA) 

• High-Voltage Outputs (70 V Min) 

• Output Clamp Diodes for Transient 
Suppression (350 mA, 70 V) 

• TTL- or MOS-Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltage 

• Suitable for Hammer-Driver Applications 


description 

Series SN75446 dual peripheral drivers are 
designed for use in systems that require high 
current, high voltage, and fast switching times. 
The SN75446, SN75447, SN75448, and 
SN75449 provide AND, NAND, OR, and NOR 
drivers, respectively. These devices have diode- 
clamped inputs as well as high-current, high- 
voltage inductive-clamp diodes on the outputs. 

Series SN75446 drivers are characterized for 
operation from 0°C to 70°C. 


schematics of inputs and outputs 



SN75446 THRU SN75449 
DUAL PERIPHERAL DRIVERS 


D2481, DECEMBER 1978-REVISED DECEMBER 1989 


D OR P PACKAGE 
(TOP VIEW) 


SC 

1AC 

1YC 

gndC 


1 U 8 

2 7 

3 6 

4 5 


Hvcc 

D2A 
J2Y 
J CLAMP 


FUNCTION TABLES 
SN75446 

(EACH AND DRIVER) 


INPUTS 

OUTPUT 

Y 

A 

S 

H 

H 

H 

L 

X 

L 

X 

L 

L 


SN75447 

(EACH NAND DRIVER) 


I INPUTS 

OUTPUT 

Y 

A 

S 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN75448 

(EACH OR DRIVER) 


[ INPUTS 

OUTPUT 

Y 

A 

S 

H 

X 

H 

X 

H 

H 

L 

L 

L 


SN75449 

(EACH NOR DRIVER) 


INPUTS 

jggm 

A 

S 

H 

X 


X 

H 


L 

L 

■BH 


H = high level 
L = low level 
X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN7S446 THRU SN75449 
DUAL PERIPHERAL DRIVERS 


logic symbols'^ 


1A 

S 

2A 



SN75446 

(2) 

&0 ^ 

(1) ^ 

CLAMP 

m 



(3) 

V 


“Jt— 

(6) 

V . 

I 




1Y 

2Y 

CLAMP 


SN75447 


1A 


2A 



&0 ^ 
CLAMP 



(3) 

_ 

y 


A 

(6) 

V ( 



I 


1Y 

2Y 

CLAMP 


logic diagrams (positive logic) 



positive logic: Y = AS or A+? 
SN75447 




SN75448 


>10 


CLAMP 


I3) 


(6) 

Y i 

1 

* 



1Y 

2Y 

CLAMP 


SN75448 



SN75449 


1A 

S 

2A 


(2) 

a1C> ^ 
CLAMP 

L_(3) 



(6) 


(7) 

Y A 

(5) 



* 


1Y 

2Y 

CLAMP 


^ These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


SN75449 (3) 



positive logic: Y = A + S or A S 
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Instruments 

4-78 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1Y 

2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 

GND 





SN75446 THRU SN75449 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 

Input voltage. 

Output current (see Note 2). 

Output clamp diode current. 

Continuous total power dissipation... 

Operating free-air temperature range, T^. . . .. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


... 1 y 

. 5.5 V 
400 mA 
400 mA 


See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTES: 


1. Voltage values are with respect to network ground terminal. 

2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation ratings. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta ^ 250 c 

DERATING FACTOR 

Ta » 70°c 

POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 

5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, Vil 

0.8 

V 

Operating free-air temperature, Ta 

0 

70 

°c 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Inpiit clamp voltage 

l| = -12 mA 

-0.9 -1.5 

V 

•oh High-level output current 

Vcc = 4.75 V, V|H = 2 V, 

V|L - 0.8 V, Vqh = 70 V 

1 100 

fiA 

VoL Low-level output voltage 

Vcc = 4.75 V, 
V,H = 2 V, 

V|L = 0.8 V 

Iql =100 mA 

0.10 0.3 

V 

Iql = 200 mA 

0.22 0.45 

•OL = 300 mA 

0.45 0.65 

•OL ~ 350 mA 

0.55 0.75 

V(br) 0 Output breakdown voltage 

Vcc = 4.75 V, Iqh = 100 fA 

70 100 

V 

Vr(K) Output clamp diode reverse voltage 

Vcc = 4.75 V, Ir = 100 /iA 

70 100 

V 

Vf(K) Output clamp diode forward voltage 

Vcc = 4.75 V, Ip = 350 mA 

0.6 1.2 1.6 

V 

l||-l High-level input current 

Vcc = 5.25 V, V| = 5.25 V 

0.01 10 

liA 

l|l_ Low-level input current 

A input 

Vcc = 5.25 V, V| = 0.8 V 

-0.5 -10 

nA 

Strobe S 

-1 -20 

•CCH Supply current, outputs high 

SN75446 

Vcc = 5.25 V 

V| = 5 V 

11 18 

mA 

SN75447 

V| = 0 

11 18 

SN75448 

V| = 5 V 

18 25 

SN75449 

V| = 0 

18 25 

•CCL Supply current, outputs low 

SN75446 

Vcc = 5.25 V 

V| = 0 

11 18 

mA 

SN75447 

V| = 5 V 

11 18 

SN75448 

V| = 0 

18 25 

SN75449 

V| = 5 V 

18 25 
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SN75446 THRU SN75449 
DUAL PERIPHERAL DRIVERS 



PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 V Vcc qov 


SN76446 

SN7S447 



A/S I 

PULSE 

S/A I 

GENERATOR ^ 

I (See Note A) | " I | 


■1 u 


CIRCUIT 

UNDER 

TEST 


SN75448 I 

SN75449 * I 

--- 1 I_ I 


Cl - 15 pF 
(See Note B) 


TEST CIRCUIT 


' I 
I 

SN75446 input 1.5 v\( 
SN75448 |\.0.7 V 


14 -<5 ns 

■1.5 V 


==^-ov 

T77!|ri I 

1.5 V-\l 


iy^90% 

50% JU 

10 %^ I 

-^4-—VoL 

l^-^l-tjLH 


• J II 

t«|-THL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zo^t = 50 fi. 
B. Cl includes probe arid jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN75446 THRU SN75449 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs = 55 V 


INPUT 2.4 V 5 V 


PULSE 

GENERATOR 
(See Note A) 


r 


1 


SN75446 

SN75447 

I__l 


r 


CIRCUIT 

UNDER 

TEST 




n 


SN75448 

SN75449 

I___I 


0.4 V ^ 
TEST CIRCUIT 


-OUTPUT 

^Cl = 15pF 
(See Note B) 


SN75446 

SN75448 


SN75447 

SN75449 



OUTPUT 


\ _ 

VOLTAGE WAVEFORMS 


•VOH 

VOL 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = ^0 
B. Cl includes probe and jig capacitance. 


FIGURE 2. LATCH-UP TEST 
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SN7S465 THRU SN75469 
DARLINGTON TRANSISTOR ARRAYS 


D2625, DECEMBER 1976-REVISED SEPTEMBER 1986 

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 

• 500-mA Rated Collector Current 
(Single Output) 

• High-Voltage Outputs ... 100 V 

• Output Clamp Diodes 

• Inputs Compatible with Various Types of 
Logic 

• Relay Driver Applications 

• Higher-Voltage Versions of ULN2005A, 

ULN2001A, ULN2002A,ULN2003A,and 
ULN2004A, Respectively, for Commercial 
Temperature Range 

description 

The SN75465, SN75466, SN75467, SN75468, and SN75469 are monolithic high-voltage, high-current 
Darlington transistor arrays. Each consists of seven n-p-n Darlington pairs that feature high-voltage outputs 
with common-cathode clamp diodes for switching inductive loads. The collector-current rating of each 
Darlington pair is 500 mA. The Darlington pairs may be paralleled for higher current capability. Applications 
include relay drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, 
and logic buffers. 

The SN75465 has a 1050-fi series base resistor and is especially designed for use with TTL where higher 
current is required and loading of the driving source is not a concern. The SN75466 is a general-purpose 
array and may be used with TTL, P-MOS, CMOS, and other MOS technologies. The SN75467 is specifically 
designed for use with 14- to 25-V P-MOS devices and each input has a zener diode and resistor in series 
to limit the input current to a safe limit. The SN75468 has a 2700-fi series base resistor for each Darlington 
pair for operation directly with TTL or 5-V CMOS. The SN75469 has a 10.5-kl2 series base resistor to 
allow its operation directly from CMOS or P-MOS that use supply voltages of 6 to 15 V. The required input 
current is below that of the SN75468 and the required voltage Is less than that required by the SN75467. 



logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1986, Texas Instruments Incorporated 
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SN75465 THRU SN75469 
DARLINGTON TRANSISTOR ARRAYS 


schematics (each Darlington pair) 



All resistor values shown are nominal. 


absolute maximum ratings at 25 free-air temperature (unless otherwise noted) 


Collector-emitter voltage. 

Input voltage (see Note 1): SN75465 . 

SN75467, SN75468, SN75469 . . . 

Peak collector current (see Figures 14 and 15). 

Output clamp diode current... 

Total emitter-terminal current. 

Continuous total power dissipation. 

Operating free-air temperature range, Ta. 

Storage temperature range ... 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. . . .. 100 V 

. 15 V 

... 30 V 

. 500 mA 

. 500 mA 

.. -2.5 A 

See Dissipation Rating Table 

. 0°Cto70°C 

. -65°Cto150°C 

. 260°C 


NOTE 1: All voltage values are with respect to the emitter/substrate terminal, E, unless otherwise noted. 


DISSIPATION RATING TABLE 



Ta ^ 25°C 

DERATING FACTOR 

Ta - 70°c 


POWER RATING 

ABOVE Ta - 25 ®C 

POWER RATING 

D 

950 mW 

7.6 mW/^C 

608 mW 

N 

1150 mW 

9.2 mW/oC 

736 mW 
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SN75465, SN75466, SN75467 
DARLINGTON TRANSISTOR ARRAYS 


electrical characteristics at 25 °C free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 


TEST CONDITIONS 


SN75465 

UNIT 

FIGURE 



MIN TYP 

MAX 

•CEX 

Collector cutoff current 


VcE = 100 V, 

l,=0 


50 

fiA 


VcE = 100 V, 

ii=0. 

Ta = 70°C 

100 

l|(off) 

Off-state input current 

3 

VcE = 100 V, 

Iq = 500 fiA, 

Ta = 70°C 

lO 

to 

o 

lO 

^A 

l| 

Input current 

4 

V| = 3 V 

1.5 

2.4 

mA 

V|(on) 

On-state input voltage 

5 

Vce = 2 V, 

IC = 350 mA 


2.4 

V 


Collector-emitter 

saturation voltage 


l| = 250 (lA, 

IC = 100 mA 


0.9 

1.1 


VCE(sat) 

6 

l| = 350 fiA, 

IC = 200 mA 


1 

1.3 

V 



l| = 500 (lA. 

lc = 350 mA 


1.2 

1.6 


Ir 

Clamp diode reverse 

7 

Vr = 100 V 

50 

mA 

current 

Vr = 100 V, 

Ta = 70oC 


100 

Vf 

Clamp diode forwarcj 
voltage 

8 

Ip = 350 mA 

1.7 

2 

V 

Ci 

Input capacitance 


V|=0. 

f=1 MHz 


15 

25 

pF 


electrical characteristics at 25 free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

SN75466 

SN75467 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

*CEX Collector cutoff current 

1 

VcE = 100V, l|=0 

50 

50 

/lA 

VcE = 100 V, 

l,=0 

100 

100 

2 

Ta = 70°C 

V|=6 V 


500 

h(off) Off-state input current 

3 

VcE = 50 V, Ic = 500 nA, 
Ta = 70oC 

50 65 

in 

to 

o 

in 

nA 

l| Input current 

4 

V| = 17 V 


0.82 1.25 

mA 

Static forward current 
hpE 

transfer ratio 

6 

Vce = 2V, Ic = 350 mA 

1000 



V|(on) On-state input voltage 

5 

Vce = 2V, Ic = 300 mA 


13 

V 

Collector-emitter 

VnE(satl 

' saturation voltage 

6 

I| = 250 mA, Ic = 100 mA 

0.9 1.1 

0.9 1.1 

V 

l| = 350 ^A, lc = 200 mA 

1 1.3 

1 1.3 

l| = 500/iA, Iq = 350 mA 

1.2 1.6 

1.2 1.6 

Clamp diode 

Ir 

forward voltage 

7 

Vr = 100 V 

50 

50 

mA 

Vr = 100V, Ta = 70°C 

100 

100 

Clamp diode 

Vp 

forward voltage 

8 

Ip = 350 mA 

1.7 2 

1.7 2 

V 

Cj Input capacitance 


V|=0, f=1 MHz 

15 25 

15 25 

pF 
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SN75468, SN75469 
DARLINGTON TRANSISTOR ARRAYS 


etectrical characteristics at 25 °C free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

SN75468 

SN75469 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

ICEX Collector cutoff current 

1 

VcE = 100V, l|==0 

50 

50 

fiA 

VcE = 100 V, 
Ta = 70°C 

1|=0 

100 

100 

2 

V| = 1 V 


500 

•l(off) Off-State input current 

3 

Vce = 50V, Ic = 500mA, 
Ta = 70°C 

50 65 

50 65 

fiA 

l| Input current 

4 

V| = 3.85 V 

0.93 1.35 


mA 

V| = 5V 


0.35 0.5 

> 

CM 

li 

> 


1 1.45 

'^l(on) On-state input voltage 

5 

Vce = 2 V 

IC = 125 mA 


5 

V 

Ic = 200 mA 

2.4 

6 

IC = 250 mA 

2.7 


IC = 275 mA 


7 

Ic = 300 mA 

3 


lc = 350 mA 


8 

Collector-emitter 

Vrp{cat) 

saturation voltage 

6 

l|=250/iA, lc = 100 mA 

0.9 1.1 

0.9 1.1 

V 

l| = 350/tA, lc = 200 mA 

1 1.3 

1 1.3 

l| = 500^A, lc = 350 mA 

1.2 1.6 

1.2 1.6 

Clamp diode 

reverse current 

7 

Vr = 100 V 

Vr = 100V, Ta = 70°C 

50 

100 

50 

100 

nA 

Clamp diode 

Vp 

forward voltage 

8 

Ip = 350 mA 

1.7 2 

1.7 2 

V 

Cj Input capacitance 


V| = 0, f=1 MHz 

15 25 

15 25 

PF 


switching characteristics at 25 °C free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

IPLH 

Propagation delay time, low-to-high-level output 

Vs = 50 V, 

Rl=163 0, 

0.25 1 

lis 

tpHL 

Propagation delay time, high-to-low-level output 

Cl= 15 pF, 

See Figure 9 

0.25 1 

liS 

Vqh 

High-level output voltage after switching 

Vs = 50 V, 

See Figure 10 

Iq ® 300 mA, 

Vs-20 

mV 
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SN75465 THRU SN75469 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 

OPEN VcE 


OPEN VcE 


FIGURE 1. ICEX 


FIGURE 2. IcEX 


OPEN VcE 



FIGURE 3. l|(off) 


FIGURE 4. I| 


I ^ 





FIGURE 5. V|(on) 


NOTE: l| is fixed for measuring VQE(sat}' variable for measuring hp^, 

FIGURE 6. hFE» VcE(sat) 


FIGURE?. IR 



FIGURE 8. Vf 
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SN75465 THRU SN7S469 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 

INPUT OPEN Vs - 50 V 

I 

>Rl - 163 n 


PULSE 
GENERATOR 
(See Note A) 


'466 only 


2.7 kft F ” “ 

■1 , 

H -VSAr—1 1 i 



_-L_I I (See Note B) 


TEST CIRCUIT 


Hh -2 5 ns 


I / 

j/" 


90% 

50% 


-0.5 fts- 


H—tPHL ^ 


\ 

+ 60 


90% 

50% 




k -tpLH—^ 


VOLTAGE WAVEFORMS 


\r 

)%/ 


> V|H 

(See Note C) 


• VoH 


Vql 


NOTES: A. The pulse generator has the following characteristics: PRR = 12,5 kHz, Zq = 50 S2. 

B. Cl includes probe and jig capacitance. 

C. For testing the '465, '466, and '468, V|h = 3 V; for the '467, V|h = 13 V; for the '469, V|h = 8 V. 


FIGURE 9. PROPAGATION DELAY TIMES 


Vs 



-^ k— S5ns - M k —slOns 



OUTPUT 


\ 



VOH 


VOL 


VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following char<icteristics: PRR = 12.5 kHz, Zq = 50 0. 

B. Cl includes probe and jig capacitance. 

C. For testing the '465, '466, and '468, Vih = 3 V; for the '467, V|h = 13 V; for the '469, V|h = 8 V. 


FIGURE 10. LATCH-UP TEST 
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Ic—Maximum Collector Current —mA I VcE(sat)-Collector-Emitter Saturation Voltage 


SN75465 THRU SN75469 
DARLINGTON TRANSISTOR ARRAYS 


TYPICAL CHARACTERISTICS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 


COLLECTOR CURRENT 
(ONE DARLINGTON) 

















ii = : 

?50 




//, 

l| = 3 
ii 

50 mA I 






































COLLECTOR-EMITTER 
SATURATION VOLTAGE 


COLLECTOR CURRENT 
(TWO DARLINGTONS PARALLELED) 


-T/ 

□ 


















r 



ITT 

—y 





ibOfif 

_ 

y 



•i = : 

1 

50 





/, 










"'^ll 

= 500 

AiA 


























100 200 300 400 500 600 700 800 > 
IC-Collector Current-mA 


FIGURE 11 


0 100 200 300 400 500 600 700 800 

•C(tot)~Total Collector Current-mA 

FIGURE 12 


THERMAL INFORMATION 


COLLECTOR CURRENT 
vs 

INPUT CURRENT 


500 

— 

Rl 

-1- 

= ion 







Ta 

= 25®C 
_1_ 








/S = 

0 V 


n 







j 

A 

S = 8 

V 



250 



/ j 

f 





200 



! / 








/ 

j 
























0 










25 50 75 100 125 150 175 200 

11-Input Current—pA 

FIGURE 13 


D PACKAGE 

MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 



Duty Cycle —% 
FIGURE 14 


N PACKAGE 

MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 



Conducting Simultaneously 

qI_I_I_I_I_I_^_I___ 

0 10 20 30 40 50 60 70 80 90 100 


Duty Cycle —% 
FIGURE 15 
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SN75465 THRU SN75469 
DARLINGTON TRANSISTOR ARRAYS 


Vss 


SN75467 


TYPICAL APPLICATION DATA 


Vcc 



SN75465 

SN75466, SN75468 



P-MOS TO LOAD 


TTL TO LOAD 


vdd 



Vcc 


SN75465 

SN75468 



BUFFER FOR 

HIGHER CURRENT LOADS 


USE OF PULL-UP RESISTORS 
TO INCREASE DRIVE CURRENT 
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■ PERIPHERAL DRIVERS FOR HIGH-VOLTAGE, 

■ HIGH CURRENT DRIVER APPLICATIONS 

I • Characterized for Use to 300 mA 
I • High-Voltage Outputs 

• No Output Latch-Up at 55 V (After 
Conducting 300 mA) 

• Medium-Speed Switching 


• Circuit Flexibility for Varied Applications and 
Choice of Logic Function 

• TTL-Compatible Diode-Clamped Inputs 

• Standard Supply Voltages 

• Plastic DIP (P) with Copper Lead Frame 
Provides Cooler Operation and Improved 
Reliability 


SN75471 THRU SN75473 
DUAL PERIPHERAL DRIVER 


D2130, DECEMBER 1976-REVISED MAY 1990 


D OR P PACKAGE 
(TOP VIEW) 


1 U 8 

2 7 

3 6 

4 5 


SUMMARY OF SERIES SN75471 


DEVICE 

LOGIC OF 

COMPLETE CIRCUIT 

PACKAGES 

SN75471 

AND 

D,P 

SN75472 

NAND 

D,P 

SN75473 

OR 

D,P 


description 

Series SN75471 dual peripheral drivers are functionally interchangeable with Series SN75451B and Series 
SN75461 peripheral drivers, but are designed for use in systems that require higher breakdown voltages 
than either of those series can provide at the expense of slightly slower switching speeds than Series 75451B 
(limits are the same as Series SN75461). Typical applications include logic buffers, power drivers, relay 
drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. 

The SN75471, SN75472, and SN75473 are dual peripheral AND, NAND, and OR drivers, respectively, 
(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n 
output transistors. 

Series SN75471 drivers are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Copyright © 1990, Texas Instruments Incorporated 
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SN75471 THRU SN75473 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1).... 7 V 

Input voltage. 5.5 V 

Interemitter voltage (see Note 2). 5.5 V 

Off-state output voltage.. 70 V 

Continuous collector or output current (see Note 3) . 400 mA 

Peak collector or output current (tw 10 ms, duty cycle < 50%, see Note 3). 500 mA 

Continuous total power dissipation.. See Dissipation Rating Table 

Operating free-air temperature range, Ta . 0°C to 70°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a 
short time interval must fall within the continuous dissipation rating. 


DISSIPATION RATING TABLE 



Ta 25 °C 

DERATING FACTOR 

Ta - 70 ®c 


POWER RATING 

ABOVE Ta - 25 °C 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.75 5 

5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Operating free-air temperature, Ta 

0 

70 

°c 
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SN75471 

DUAL PERIPHERAL POSITIVE AND DRIVER 


logic symbol 


( 2 ) 


( 6 ) 


(7) 


&C> 


(3) 


(5) 


1Y 

2Y 


^This symbol is in accordance with ANSl/lEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

L (on state) 

L 

H 

L (on state) 

H 

L 

L (on state) 

H 

H 

H (off state) 


positive logic:_ 

Y = AB or A + B 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

ViK Input clamp voltage 

Vcc = 4.75 V, l| = -12 mA 

-1.2 -1.5 

V 

IqH High-level output current 

Vcc = 4.75 V, VjH = 2 V, 

VoH = 70 V 

100 


Vql Low-level output voltage 

Vcc = 4.75 V, V|L = 0.8 V, 

Iql =100 mA 


■ 

Vcc = 4.75 V, V|L = 0.8 V 

Iql = 300 itiA 

0.5 0.7 


Vcc = 5.25 V, V| = 5.5 V 


B 

i|l-l High-level input current 

Vcc = 5.25 V, V| = 2.4 V 


fiA 

l|L Low-level input current 

Vcc = 5.25 V. V| = 0.4 V 

-1 -1.6 

mA 

•CCH Supply current, outputs high 

Vcc = 5.25 V, V| = 5 V 

8 11 

mA 

IqcL Supply current, outputs low 

Vcc = 5.25 V, V| = 0 

56 76 

mA 


*AII typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics, Vcc “ 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Iq » 200 mA, Cl = 15 pF, 

Rl = 50 fi. See Figure 1 

30 55 

ns 

tpHL Propagation delay time, high-to-low-level output 

25 40 

ns 

tjLH Transition time, low-to-high-level output 

8 20 

ns 

tTHL Transition time, high-to-low-level output 

o 

o 

ns 

Vqh High-level output voltage after switching 

Vs = 55 V, Iq * 300 mA, 

See Figure 2 

Vs-18 
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SI\I75472 

DUAL PERIPHERAL POSITIVE HAND DRIVER 


logic symbol^ 


i5L 2Y 


I’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A B 

Y 

L L 

L H 

H L 

H H 

H (off state) 

H (off state) 

H (off state) 

L (on state) 


( 1 ) 


( 2 ) 


( 6 ) 


2B 


17) 


&0 


positive logic: 

Y = ^ or A + B' 


logic diagram (positive logic) 



schematic (each driver) 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 


Vqc = 4.75 V, l| = -12 mA 

-1.2 -1.5 

V 


Vcc = 4.75 V, V|H = 2 V, 

VoH = 70 V 

100 

noil 

VoL Low-level output voltage 

Vcc = 4.75 V, V|L = 0.8 V, 

Iql = 100 mA 

0.25 0.4 

0 

Vcc = 4.75 V, V|L = 0.8 V 

Iql = 300 mA 

0.5 0.7 

Input current at maximum 
l| 

input voltage 

Vcc = 5.25 V, V| = 5.5 V 

1 

mm 

•iH High-level input current 

Vcc = 5.25 V, V| = 2.4 V 


HBQIi 

l|L Low-level input current 

Vcc = 5.25 V, V| = 0.4 V 

-1 -1.6 

mA 

ICCH Supply current, outputs high 

Vcc = 5-25 V, V| = 5 V 

13 17 

mA 

ICCL Supply current, outputs low 

Vcc = 5.25 V, V| = 0 

61 76 

mA 


*AII typical values are at Vqc = 5 V, T/\ = 25 °C, 


switching characteristics, Vcc * 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output 

Iq » 200 mA, Cl = 15 pF, 

Rl = 50 12, See Figure 1 

45 65 

ns 

tpHL Propagation delay time, high-to-low-level output 

CO 

O 

CJ1 

o 

ns 

tTLH Transition time, low-to-high-level output 

13 25 

mm 

tjHL Transition time, high-to-low-level output 

10 20 

ns ! 

Vqh High-level output voltage after switching 

Vs = 55 V, Iq « 300 mA, 

See Figure 2 

Vs-18 
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SN75473 

DUAL PERIPHERAL POSITIVE-OR DRIVER 


logic symbol'!' 


i2LiY 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH DRIVER) 


A 

B 

Y 

L 

L 

L (on state) 

L 

H 

H (off state) 

H 

L 

H (off state) 

H 

H 

H (off state) 


1A 


( 1 ) 


( 2 ) 


( 6 ) 


(7) 


= 1 t> 


positive logic: 

Y = A + B or AB 


logic diagram (positive logic) 


(3) 



schematic (each driver) 


1Y 


2Y 


GND 



electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

V|K Input clamp voltage 

Vcc = 4.75 V, l| = -12 mA 

-1.2 -1.5 

V 

IqH High-level output current 

Vcc = 4.75 V, V|H = 2 V, 

VoH = 70 V 

100 

fiA 

Vql Low-level output voltage 

Vcc = 4.75 V, V|L = 0.8 V, 

Iql = 100 fTiA 

0.25 0.4 

V 

Vcc = 4.75 V, V|L = 0.8 V 

Iql = 300 mA 

0.5 0.7 

Input current at maximum 
l| 

input voltage 

Vcc = 5.25 V, V| = 5.5 V 

1 

mA 

l||..{ High-level input current 

Vcc = 5.25 V, V| = 2.4 V 

40 

mA 

l||_ Low-level input current 

Vcc = 5.25 V, V| = 0.4 V 

-1 -1.6 

mA 

ICCH Supply current, outputs high 

Vcc = 5.25 V, V| = 5 V 

8 11 

mA 

ICCL Supply current, outputs low 

Vcc = 5.25 V, V| = 0 

58 76 

mA 


*AII typical values are at Vcc = 5 V, T/\ = 25 °C. 


switching characteristics, Vqc * 5 V, Ta * 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Iq « 200 mA, Cl = 15 pF, 

Rl = 50 fi. See Figure 1 

30 55 

ns 

tpHL Propagation delay time, high-to-low-level output 

25 40 

ns 

tTLH Transition time, low-to-high-level output 

8 25 

ns 

tTHL Transition time, high-to-low-level output 

10 25 

ns 

•oh High-level output voltage after switching 

Vs = 55 V, Iq * 300 mA, 

See Figure 2 

Vs-18 

mV 
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SN75471 THRU SN75473 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


“♦j I#- < 5 ns 



OUTPUT 


TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: PRR < 1 MHz, Zq 
B. C|_ includes probe and jig capacitance. 



k-tTHL tTLH-^ 

VOLTAGE WAVEFORMS 

« 50 0. 


FIGURE 1. SWITCHING TIMES 


Vs * 55 V 




TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR 12.5 kHz, Zq » 50 0. 
B, Cl includes probe and jig capacitance. 


FIGURE 2. LATCH-UP TEST 
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I • Characterized for Use to 300 mA 

I • No Output Latch-Up at 55 V (After 
I Conducting 300 mA) 

I • High-Voitage Outputs (100 V Typicai) 

• Output Clamp Diodes for Transient 
Suppression (300 mA, 70 V) 

• TTL- or MOS-Compatibie Diode-Clamped 
Inputs 

• P-N-P Inputs Reduce Input Current 

• Standard Supply Voltage 

• Suitable for Hammer-Driver Applications 

• Plastic DIP (P) with Copper Lead Frame 
Provides Cooler Operation and Improved 
Reliability 

description 

Series SN75476 dual peripheral drivers are 
designed for use in systems that require high 
current, high voltage, and fast switching times. 
The SN75476, SN75477, SN75478, and 
SN75479 provide AND, NAND, OR, and NOR 
drivers, respectively. These devices have diode- 
clamped inputs as well as high-current, high- 
voltage clamp diodes on the outputs for 
inductive transient protection. 

The SN75476, SN75477, SN75478, and 
SN75479 drivers are characterized for operation 
from 0°C to 70 °C. 



SN75476 THRU SN75479 
DUAL PERIPHERAL DRIVERS 


D2284, DECEMBER 1976-REVISED DECEMBER 1989 


D OR P PACKAGE 
(TOP VIEW) 


SC 

1AC 

iyC 

GND C 


TTJl 

2 1 

3 6 

4 5 


I] vcc 

:2A 
Il2Y 
U CLAMP 


FUNCTION TABLES 


SN75476 

(EACH AND DRIVER) 


1 INPUTS 

OUTPUT 

Y 

A 

S 

H 

H 

H 

L 

X 

L 

X 

L 

L 


SN75477 

(EACH NAND DRIVER) 


INPUTS 

OUTPUT 

Y 

A 

s 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN75478 

(EACH OR DRIVER) 


INPUTS 

OUTPUT 

Y 

A S 

H X 

H 

X H 

H 

L L 

L 


SN75479 

(EACH NOR DRIVER) 



OUTPUT 

Y 




B 

L 

B 

H 

L 

B 

o 

H 


H = high level 
L = low level 
X = irrelevant 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas instruments standard warranty. 
Production processing does not necessarily 
include testing of ail parameters. 


■ . Copyright © 1989, Texas Instruments Incorporated 
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SN75476 THRU SN75479 
DUAL PERIPHERAL DRIVERS 


logic symbols't' 


SN75476 


1A 


I (3) 





s ilLT^ 

CLAMP 

■*1 





(6) 

2A 



, (5) 


1Y 

2Y 

CLAMP 


SN75477 


1A 

S 

2A 


( 2 ) 


&t> 


CLAMP 


V 



16) 


1 15) 


1Y 

2Y 

CLAMP 


SN75478 


1A 

S 

2A 


( 2 ) 


IV 

> 

1 (3) 

CLAMP 


16) 



1 


K * 



1Y 

2Y 

CLAMP 


SN75479 


1A 

210 ^ 
CLAMP 

L_(3) 



(6) 


(7! 

V 4 




"A * 

1 


1Y 

2Y 

CLAMP 


logic diagrams (positive logic) 




(3) 



(3) 


"ttx; 

' ,1 ^ — 


(6) 


1 

f i 

■” -y (5) 

(4) 


positive logic: Y = A + SorAS 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 

GND 

1Y 

2Y 

CLAMP 
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SN75476 THRU SN75479 
DUAL PERIPHERAL DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vgc (see Note 1). 

Input voltage. 

Continuous output current (see Note 2). 

Peak output current: tw ^ 10 ms, duty cycle < 50%. 

tw ^ 30 ns, duty cycle < 0.002%. 

Output clamp diode current. 

Continuous total power dissipation. 

Operating free-air temperature range, Ta. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 


. . . 7 V 
. 5.5 V 
400 mA 
500 mA 
. . . 3 A 
400 mA 


See Dissipation Rating Table 

. 0°C to 70°C 

. -65°Cto150°C 

. 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation ratings. 


DISSIPATION RATING TABLE 



Ta < 25°C 

DERATING FACTOR 

Ta “ 70 °c 


POWER RATING 

ABOVE Ta - 25°C 

POWER RATING 

D 

725 mW 

5.8 mW/°C 

464 mW 

P 

1000 mW 

8.0 mW/°C 

640 mW 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.5 5 

5.5 

V 

High-level input voltage, Vj^-j 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

Operating free-air temperature, Ta 

° 

70 

°c 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = 

-12 mA 



-0.95 

-1.5 

V 

•oh 

High-level output current 


Vcc 

V|L 

= 4.5 V, 

0.8 V, 

V|H = 2 V, 

VOH = 70 V 

1 100 





Vcc 

= 4.5 V, 

•OL =100 mA 


0.16 

0.3 


VOL 

Low-level output voltage 


V|H 

= 2 V, 

•OL =175 mA 


0.22 

0.5 

V 




V|L 

0.8 V 

Iql = 300 mA 


0.33 

0.6 


V{BR)0 

Output breakdown voltage 


Vcc 

= 4.5 V, 

Iqh = 100 /iA 

70 

100 


V 

Vr(K) 

Output clamp diode reverse voltage 

Vcc 

= 4.5 V, 

Ir = 100 fiA 

70 

100 


V 

Vf(K) 

Output clamp diode forward voltage 

Vcc 

= 4.5 V, 

Ip = 300 mA 

0.8 

1.15 

1.6 

V 

•IH 

High-level input current 


Vcc 

= 5.5 V, 

V| = 5.5 V 


0.01 

10 

HA 

l|L 

Low-level input current 

A input 

Vcc 

= 5.5 V, 

Vj = 0.8 V 


-80 

-110 

jiA 

Strobe S 


-160 

-220 



SN75476 



V| = 5 V 


10 

17 


•CCH 

Supply current, outputs high 

SN75477 

Vcc 

= 5.5 V 

V| = 0 


10 

17 

mA 

SN75478 

V| = 5 V 


10 

17 



SN75479 



V| = 0 


10 

17 




SN75476 



V| = 0 


54 

75 


•CCL 

Supply current, outputs low 

SN75477 

Vcc 


V| = 5 V 


54 

75 

mA 

SN75478 

= 5.5 V 

V| = 0 


54 

75 




SN75479 



V| = 5 V 


54 

75 



'•’All typical values are at Vcc = 5 V, T/\ = 25 °C. 
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SN75476 THRU SN75479 
DUAL PERIPHERAL DRIVERS 


switching characteristics, Vcc “ 5 V, Ta - 25 °C 


1 PARAMETER | 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

^PLH 

Propagation delay time, low-to-high-level output 



200 

350 

ns 

JPHL 

Propagation delay time, high-to-low-level output 

Cl = 15 pF, Rl = 100 0, 


200 

350 

BBi 

tTLH 

Transition time, low-to-high-level output 

See Figure 1 


50 

125 

I'HQH 

tTHL 

Transition time, high-to-low-level output 



90 

125 

I— 

VOH 

High-level output voltage after switching 

Vs == 55 V, lo *300 mA, 

See Figure 2 

Vs-18 



PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 V Vcc 30 V 



0.4 V OPEN 

TEST CIRCUIT 



tTH L -^TLH 


VOLTAGE WAVEFORMS 

NOTES; A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout == ^0 Q. 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN75476 THRU SN75479 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


Vs = 55 V 



TEST CIRCUIT 


SN75476 

SN75478 


SN75477 

SN75479 



OUTPUT 


\ _ 

VOLTAGE WAVEFORMS 


VOH 


VOL 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 fi. 
B. Cl includes probe and jig capacitance. 

FIGURE 2. LATCH-UP TEST 
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SN754410 
QUADRUPLE HALF-H DRIVER 


• 1-A Output Current Capability Per Driver 

• Output Clamp Diodes for Inductive Transient 
Suppression 

• Applications Include Half-H and Full-H 
Solenoid Drivers and Motor Drivers 

• Designed for Positive-Supply Applications 

• Wide Supply Voltage Range: 

4.5 V to 36 V 

• TTL- and CMOS-Compatible High-Impedance 
Diode-Clamped Inputs 

• Separate Input-Logic Supply 

• Thermal Shutdown 

• Internal ESD Protection 

• Input Hysteresis Improves Noise Immunity 

• Three-State Outputs 

• Minimized Power Dissipation 

• Sink/Source Interlock Circuitry Prevents 
Simultaneous Conduction 

• No Output “Glitch" During Power-Up or 
Power-Down 

• Improved Functional Replacement for the 
SGS L293D 


D2942, NOVEMBER 1986-REVISED MAY 1990 

IME PACKAGE 
(TOP VIEW) 

1,2ENni Uieh Vcci 

IAQ 2 15D4A 
lYCa 14D4Y 

HEATSINK AND I Q 4 13 H ) HEATSINK AND 

GROUND IQ 5 12 Hj ground 

2YE6 1iD3Y 
2A [; 7 10 D 3A 

VcC2 Us_9 n 3,4EN 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS^ 

OUTPUT 

A 

EN 

Y 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance (off) 

^ In the thermal shutdown 
mode, the output is in high- 
impedance state regardless 
of the input levels. 


description 

The SN754410 is a quadruple high-current half-H driver designed to provide bidirectional drive currents 
of up to one ampere at voltages from 4.5 V to 36 V. It is designed to drive inductive loads such as relays, 
solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply 
applications. 

All inputs are compatible with TTL and low-level CMOS logic. Each output (Y) is a complete totem-pole 
driver with a Darlington transistor sink and a psuedo-Darlington source. Drivers are enabled in pairs with 
drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by 3,4EN. When an enable input is high, 
the associated drivers are enabled and their outputs become active and in phase with their inputs. When 
the enable input is low, those drivers are disabled and their outputs are off and in a high-impedance state. 
With the proper data inputs, each pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid 
or motor applications. 

A separate supply voltage (Vcci)'s provided for the logic input circuits to minimize device power dissipation. 
Supply voltage (VcC2) ‘s used for the output circuits. 

The SN754410 is designed for operation from -40°C to 85 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


■ , Copyright © 1990, Texas Instruments Incorporated 
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SN754410 

QUADRUPLE HALF-H DRIVER 



schematics of inputs and outputs 
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SN754410 
QUADRUPLE HALF H DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Logic supply voltage range, Vcci (see Note 1). . 

Output supply voltage range, VcC2. 

Input voltage . 

Output voltage range, Vq.. ■ . . 

Peak output current (nonrepetitive, tw ^ 5 ms), IpK. 

Continuous output current, Iq. 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2) 

Operating free-air temperature range. 

Operating case or virtual junction temperature range . 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 


.. -0.5 V to 36 V 
.. -0.5 V to 36 V 

. 36 V 

-3 Vto VCC2 + 3 V 

. ±2A 

. ±1.1 A 

. 2075 mW 

.. -40°Cto85®C 
. -40°Cto150°C 
. -65°Cto150°C 
. 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2, For operation above 25 °C free-air temperature, derate linearly at the rate of 16.6 mW/°C. To avoid exceeding the design 
maximum virtual junction temperature, these ratings should not be exceeded. Due to variations in individual device electrical 
characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above 
or below the rated dissipation. 


recommended operating conditions 



MiN 

MAX 

UNIT 

Logic supply voltage, Vcci 

4.5 

5.5 

V 

Output supply voltage, Vcc2 

4.5 

36 

V 

High-level input voltage, Vm 

2 

5.5 

V 

Low-level input voltage, Vjl 

-0.3^ 

0.8 

V 

Operating virtual junction temperature, Tj 

-40 

125 

°c 

Operating free-air temperature, T^ 

-40 

85 



^The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels. 
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SN754410 

QUADRUPLE HALF-H DRIVER 


electrical characteristics over recommended ranges of VCC1' VcC2' ^nd operating virtual junction 
temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K Input clamp voltage 

ll = -12 mA 

-0.9 -1.5 

V 

VqH High-level output voltage 

Iqh = -0-5 A 

VcC2-'>'5 VCC2-1-1 

V 

lOH = -1 A 

Vcc2-2 

lOH = -1 A, Tj = 25°C 

Vcc2-'>-8 Vcc2-1A 

Vql Low-level output voltage 

IQL = 0.5 A 

1 1.4 

V 

lOL = 1 A 

2 

lOL = 1 A, Tj = 250C 

1.2 1.8 

Vqkh High-level output clamp voltage 

Iqk = 0.5 A 

VCC2+1A Vcc2+2 


< 

II 

p 

Vcc2 + 1-9 VcC2 + 2-5 

Vqkl Low-level output clamp voltage 

Iqk = -0.5 A 

-1.1 -2 

V 

lOK = -1 A 

-1.3 -2.5 

Off-state (high-impedance state) 

'oz 

output current 

Vo = VcC2 ‘ 

500 

liA 

o 

II 

o 

> 

-500 

l(H High-level input current 

V| = 5.5 V 


IxA 

l|L Low-level input current 

V| = 0 

-10 

/xA 

ICCl Logic supply current 

lO = 0 

All outputs at high level 

38 

mA 

All outputs at low level 

70 

All outputs at high impedance 

25 

•CC2 Output supply current 

lO = 0 

All outputs at high level 

33 

mA 

All outputs at low level 

20 

All outputs at high impedance 

5 


^All typical values are at Vcci = 5 V, Vqq 2 = 24 V, = 25°C. 


switching characteristics, Vcci * 5 V, VcC2 - 24 V, Ta ® 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tQLH 

Delay time, low-to-high-level output from A input 



800 

ns 

tDHL 

Delay time, high-to-low-level output from A input 

Cl = 30 pF, 

See Figure 1 

400 

ns 

tTLH 

Transition time, low-to-high-level output 

300 

ns 

tTHL 

Transition time, high-to-low-level output 



300 

ns 

tPZH 

Enable time to the high level 



700 

ns 

tPZL 

Enable time to the low level 

Cl = 30 pF, 

See Figure 2 

400 

ns 

tPHZ 

Disable time from the high level 

900 

ns 

tPLZ 

Disable time from the low level 


_i 

600 

ns 
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SN754410 
QUADRUPLE HALF-H DRIVER 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: tp < 10 ns, tf < 10 ns, t^ = 10 /ts, PRR = 5 kHz, Zq = 50 0. 
B. Cl includes probe and jig capacitance, 

FIGURE 1. SWITCHING TIMES FROM DATA INPUTS 


INPUT 5V 24 V 12 V 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: tp < 10 ns, tf < lO ns, t^ = 10 /xs, PRR = 5 kHz, Zq = 50 0. 
B, Cl includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES FROM ENABLE INPUTS 
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SN754410 

QUADRUPLE HALF H DRIVER 


APPLICATION INFORMATION 


5 V 24 V 



Texas 

Instruments 


4-108 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 











B • 1-A Output Current Capability Per Driver 

I • Applications Include Half-H and Full-H 
I Solenoid Drivers and Motor Drivers 

I • Designed for Positive-Supply Applications 

• Wide Supply Voltage Range: 

4.5 V to 36 V 

• TTL- and CMOS-Compatible High-Impedance 
Diode-Clamped Inputs 

• Separate Input-Logic Supply 

• Thermal Shutdown 

• Internal ESD Protection 

• input Hysteresis Improves Noise Immunity 

• Three-State Outputs 

• Minimized Power Dissipation 

• Sink/Source interlock Circuitry Prevents 
Simultaneous Conduction 

• No Output "Glitch" During Power-Up or 
Power-Down 

• Improved Functional Replacement for the 
SGS L293 


SN754411 
QUADRUPLE HALF-H DRIVER 

D2942, NOVEMBER 1986-REVISED MAY 1990 


NE PACKAGE 
(TOP VIEW) 

1,2EN 
1A 
1Y 

HEATSINK AND I 
GROUND ) 

2Y 
2A 
VCC2 


1 


2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


HEATSINK AND 
“ GROUND 


FUNCTION TABLE 
(EACH DRIVER) 


INPUTS t 

OUTPUT 

Y 

A 

EN 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance (off) 

^ In the thermal shutdown 
mode, the output is in the 
high-impedance state 
regardless of the input levels. 


description 

The SN754411 is a quadruple high-current half-H driver designed to provide bidirectional drive currents 
of up to one ampere at voltages from 4.5 V to 36 V. It is designed to drive inductive loads such as relays, 
solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply 
applications. 

All inputs are compatible with TTL and low-level CMOS logic. Each output (Y) is a complete totem-pole 
driver with a Darlington transistor sink and a psuedo-Darlington source. Drivers are enabled in pairs with 
drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by 3,4EN. When an enable input is high, 
the associated drivers are enabled and their outputs become active and in phase with their inputs. When 
the enable input is low, those drivers are disabled and their outputs are off and in a high-impedance state. 
With the proper data inputs, each pair of drivers form a full-H (or bridge) reversible drive suitable for solenoid 
or motor applications. 

External high-speed output clamp diodes should be used for inductive-transient suppression. A separate 
supply voltage (Vcci) is provided for the logic Input circuits to minimize device power dissipation. Supply 
voltage {VCC2) 'S used for the output circuits. 

The SN754411 Is designed for operation from -40®C to 85°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN754411 

QUADRUPLE HALF-H DRIVER 



schematics of inputs and outputs 
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SN754411 
QUADRUPLE HALF-H DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Logic supply voltage range, Vcci (see Note 1). 

Output supply voltage range, VcC2. 

Input voltage . 

Output voltage range, Vq. 

Peak output current (nonrepetitive, tw 5 ms), IpK. 

Continuous output current, Iq. 

Continuous total dissipation at (or below) 25 ®C free-air temperature (see Note 2) 

Operating free-air temperature range.. 

Operating case or virtual junction temperature range . 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 


. . -0.5 V to 36 V 
. . -0.5 V to 36 V 

. 36 V 

-3 V to VCC2 + 3 V 

. ±2A 

. ±1.1 A 

. 2075 mW 

.. -40°Cto85°C 
. -40°Cto150°C 
. -65°Cto150°C 
. 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C. To avoid exceeding the design 
maximum virtual junction temperature, these ratings should not be exceeded. Due to variations in individual device electrical 
characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above 
or below the rated dissipation. 


recommended operating conditions 



MIN 

MAX 

UNIT 

Logic supply voltage, Vqqi 

4.5 

5.5 

V 

Output supply voltage, Vcc2 

4.5 

36 

V 

High-level input voltage, V||-| 

2 

5.5 

V 

Low-level input voltage, V|l 

-0.3'^ 

0.8 

V 

Operating virtual junction temperature, Tj 

-40 

125 

°c 

Operating free-air temperature, T^ 

-40 

85 



"^The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels. 
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SN754411 

QUADRUPLE HALF-H DRIVER 


electrical characteristics over recommended ranges of Vcci' ^CC2> and operating virtual junction 
temperature (unless otherwise noted) 


TEST CONOmONS 
12 mA 



MIN TYpt MAX 



VCC2-2 


VcC2-'>-8 VcC2“‘'-4 




Tj = 25°C 


ICCI Logic supply current 


ICC2 Output supply current 



lOL = 1 A. 


Off-state (high-Impedance state) Vp = VcC2 
output current Vq = 0 


High-level input current 


All outputs at high level 

Iq = 0 All outputs at low level _ 

All outputs at high impedance 


All outputs at high level 


Iq = 0 Alt outputs at low level _ 

All outputs at high impedance 


^All typical values are at Vcci = 5 V, Vcc2 = 24 V, T/\ = 25 °C. 

switching characteristics, Vcci “ 5 V, VcC2 “ 24 V, Ta * 25 °C 


PARAMETER | 

TEST CONDITIONS 

tDLH 

Delay time, low-to-high-level output from A input 



tDHL 

Delay time, high-to-low-level output from A input 

Cl = 30 pF, 

See Figure 1 

tTLH 

Transition time, low-to-high-level output 

tTHL 

Transition time, high-to-low-level output 



tPZH 

Enable time to the high level 



tPZL 

Enable time to the low level 

Cl = 30 pF, 

See Figure 2 

tPHZ 

Disable time from the high level 

tPLZ 

Disable time from the low level 
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SN75441t 
QUADRUPLE HALF H DRIVER 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5 V 24 V 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: tf < 10 ns, tf < 10 ns, t^ = 10 fis, PRR = 5 kHz, Zq = 50 Q. 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES FROM DATA INPUTS 


INPUT 5V 24 V 12 V 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: t^ < 10 ns, tf < 10 ns, t^ = 10 iis, PRR = 5 kHz, Zq ~ 50 0. 
B. Cl includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES FROM ENABLE INPUTS 
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SN754411 

QUADRUPLE HALF-H DRIVER 
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TPIC0298 
DUAL FULL-H DRIVER 


• Formerly TLP298 

• 2-A Output Current Capability per Full-H 
Driver 

• Applications include Half-H and Full-H 
Solenoid Drivers and Motor Drivers 

• Wide Range of Output Supply 
Voltage ... 5 V to 46 V 

• Separate Input-Logic Supply Voltage 

• Thermal Shutdown 

• Internal Electrostatic Discharge Protection 

• High Noise Immunity 

• Three-State Outputs 

• Minimized Power Dissipation 

• Sink/Source Interlock Circuitry Prevents 
Simultaneous Conduction 


D2942, JUNE 1987-REVISED JANUARY 1990 


KV PACKAGE 
(TOP VIEW) 



The tab is electrically connected to pin 8. 


• Improved Functional Replacement for the 
SGS L298 

description 

The TPIC0298 is a dual high-current full-H driver 
designed to provide bidirectional drive currents 
of up to two amperes at voltages from 5 V to 
46 V. It is designed to drive inductive loads such 
as relays, solenoids, dc motors, stepping motors, 
and other high-current or high-voltage loads in 
positive-supply applications. All inputs are TTL 
compatible. Each output (Y) is a complete totem- 
pole drive with a Darlington transistor sink and 
a psuedo-Darlington source. Each full-H driver Is 
enabled separately. Outputs 1Y1 and 1Y2 are 
enabled by 1EN and outputs 2Y1 and 2Y2 are 
enabled by 2EN. When an EN Input is high, the 
associated channels are active. When an EN 
input is low, the associated channels are off (i.e., 
in the high-impedance state). 

Each half of the device forms a full-H reversible 
driver suitable for solenoid or motor applications. 
The current in each full-H driver can be 
monitored by connecting a resistor between the 
sense output terminal 1E and ground and another 
resistor between sense output terminal 2E and 
ground. 


logic symbol 



"•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


FUNCTION TABLE 
(EACH CHANNEL) 


INPUTS 

OUTPUT 

A 

EN 

Y 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


H = high-level 
L = low-level 
X = irrelevant 
Z = high-impedance (off) 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TPIC0298 

DUAL FULL-H DRIVER 


description (continued) 

External high-speed output-clamp diodes should be used for inductive transient suppression. To minimize 
device power dissipation, a Vcci supply voltage, separate from VcC2' provided for the logic inputs. 

The TPIC0298 is designed for operation from 0°C to 70°C. 

logic diagram (positive logic) 

1Y1 1Y2 ''CC2 2Y1 2Y2 



IE GND 2E 


absolute maximum ratings over operating temperature range (unless otherwise noted) 

Logic supply voltage range, Vcci^ (see Note 1). -0.3 V to 7 V 

Output supply voltage range, VcC2. ■ -0.3 V to 50 V 

Input voltage range at A or EN, V| (see Note 2). -1.6 V to 7 V 

Output voltage range, Vq ... -2 V to VcC2 + 2 V 

Emitter terminal (1E and 2E) voltage range, Ve . -0.5 V to 2.3 V 

Emitter terminal (IE and 2E) voltage (nonrepetitive, tw ^ 50 /is). -1 V 

Input current at A or EN, l|. - 15 mA 

Peak output current, IqM/ (nonrepetitive, tw ^ 0.1 ms). ±3A 

(repetitive, tw 10 ms, duty cycle < 80%). ±2.5A 

Continuous output current, Iq. ±2 A 

Peak combined output current for each full-H driver (see Note 3) 

(nonrepetitive, tw ^ 0.1 ms). ±3 A 

(repetitive, tw ^ 10 ms, duty cycle < 80%). ±2.5 A 

Continuous combined output current for each full-H driver (see Note 3) . ±2 A 

Continuous dissipation at (or below) 25°C free-air temperature (see Note 4) . 3.575 W 

Continuous dissipation at (or below) 75 °C case temperature (see Note 4). 25 W 

Operating free-air, case, or virtual junction temperature rarfge. -40°C to 150°C 

Storage temperature range . -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260 °C 


NOTES: 1. All voltage values are with respect to the network ground terminal, unless otherwise noted. 

2. The maximum current limitation at this terminal generally occurs at a voltage of lower magnitude than the voltage limit, Neither 
the maximum current nor the maximum voltage for this terminal should be exceeded. 

3. Combined output current applies to each of the two full-H drivers individually. This current is the sum of the currents at outputs 
1Y1 and 1Y2 for full-H driver 1 and the sum of the currents at outputs 2Y1 and 2Y2 for full-H driver 2. The full-H drivers 
may carry the rated combined current simultaneously. 

4. For operation above 25 °C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75 °C case 
temperature, derate linearly at the rate of 333 mW/°C. Due to variations in individual device electrical characteristics and 
thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below the rated 
dissipation. 
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TPIC0298 
DUAL FULL-H DRIVER 


recommended operating conditions 



MIN 


UNIT 

Logic supply voltage, Vcd 

4.5 

7 

V 

Output supply voltage, ^CCI 

5 

46 

V 



-0.5t 

2 


Emitter terminal (IE or 2E) voltage, Vg (see Note 5) 


VcCI-3.5 




Vcc2-4 

im 



2.3 

Vcci 


High-level input voltage, V|h (see Note 5) 


VCC2-2.5 


EN 

2.3 

7 



Vcci 

IIHli 

Low-level input voltage at A or EN, V|l 

-0.3t 

1.5 

V 

Output current, Iq 

±2 

A 

Commutation frequency, f^ 

40 

kHz 

Operating free-air temperature, 

0 

70 

°C 


^The algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for emitter terminal 
voltage and logic voltage levels. 

NOTE 5: For optimum device performance, the maximum recommended voltage at any A input is 2.5 V lower than ^CCI' the maximum 
recommended voltage at any EN input is Vqqi , and the maximum recommended voltage at any emitter terminal is 3.5 V lower 
than Vcci and 4 V lower than yQCl- 
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TPIC0298 

DUAL FULL-H DRIVER 


electrical characteristics over recommended ranges of Vcci^ ^C02> and Ve, Tj = 25 °C (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K Input clamp voltage 

Ij = -12 mA 

-0.9 -1.5 

V 

Vqh High-level output voltage 

lOH = -1 A 

VcC2-''-8 VcC2-'>-2 

V 

lOH = -2 A 

VcC2-2.8 VcC2-'''8 

Vql Low-level output voltage 

< 

II 

—I 

p 

Ve + 1.2 Ve + 1.8 

V 

lOL = 2 A 

Ve+1.7 Ve + 2.6 

Total source plus sink 
output voltage drop 

•oh = -1 A, Iql = 1 A 

See Note 6 

2.4 3.4 

V 

Iqh = -2 a, Iql = 2 a 

3.5 5.2 

Off-state (high-impedance state) 
lOZH output current, high-level 
voltage applied 

Vo = Vcc2 

500 

^A 

Off-state (high-impedance state) 
lOZL output current, low-level 
voltage applied 

Vo = 0 V, Ve = 0 V 

-500 

HA 

l|H High-level input current 

A 

X 

> 

il 

> 

EN = H 

20 100 

liA 

EN = L 

10 

EN 

V| = V|H ^ Vcci-0.6 V 

o 

o 

CD 

l|L Low-level input current 

V| = 0 V to 1.5 V 

-10 

^A 

Icci Logic supply current 

lO = 0 

All outputs at high level 

7 12 

mA 

All outputs at low level 

20 32 

All outputs at high impedance 

4 6 

ICC2 Output supply current 

lO = 0 

All outputs at high level 

25 50 

mA 

All outputs at low level 

6 20 

All outputs at high impedance 

2 


^All typical values are at V^ci = 5 V, Vqc 2 = 42 V, = 0 V, Tj = 25°C (unless otherwise noted). 
NOTE 6: The V^rop specification applies for Iqh ^nd Iql applied simultaneously to different output channels. 
Vdrop = Vcc2 - VoH + Vql - Ve- 

switching characteristics, VcCI *= 5 V, VCC2 - 4-2 V, Ve « 0, Ta == 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

^d(on) 

Source current turn-on delay time from A input 


0.6 

US 

td(off) 

Source current turn-off delay time from A input 


0.8 

/iS 

tr 

Source current rise time (turning on) 

Cl = 30 pF, 

0.8 

lis 

tf 

Source current fall time (turning off) 

See Figure 1 

0.2 

fis 

■SRB 

Source current turn-on delay time from EN input 


0.5 

IXS 

ilKlRiU 

Source current turn-off delay time from EN input 


2.5 

flS 


Sink current turn-on delay time from A input 


1.3 

US 

ism 

Sink current turn-off delay time from A input 


0.5 

US 

‘r 

Sink current rise time (turning on) 

Cl = 30 pF, 

0.2 

IIS 

mHi 

Sink current fall time (turning off) 

See Figure 2 

0.2 

liS 

^d(on) 

Sink current turn-on delay time from EN input 


0.3 

US 

^dloff) 

Sink current turn-off delay time from EN input 


1 

{IS 
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TPIC0298 
DUAL FULL-H DRIVER 


PARAMETER MEASUREMENT INFORMATION 


42 V 



TEST CIRCUIT 



VOLTAGE AND CURRENT WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zq = 50 0. 

B. EN is at 4 V if A is used as the switching input. A is at 4 V if EN is the switching input. 

C. Cl includes probe and jig capacitance. 

FIGURE 1. SOURCE CURRENT SWITCHING TIMES FROM DATA AND ENABLE INPUTS 
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TPIC0298 

DUAL FULL H DRIVER 


PARAMETER MEASUREMENT INFORMATION 


5 V 



0 V[A]- 


TEST CIRCUIT 




VOLTAGE AND CURRENT WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zq = 50 Q. 

B. EN is at 4 V if A is used as the switching input. A is at 0 V if EN is the switching input. 

C. Cl. includes probe and jig capacitance. 

FIGURE 2. SINK CURRENT SWITCHING TIMES FROM DATA AND ENABLE INPUTS 
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TPIC0298 
DUAL FULL-H DRIVER 


TYPICAL APPLICATION DATA 

This circuit shows one half of a TPIC0298 used to provide full-H bridge drive for a 24-V 2-A dc motor. Speed 
control is achieved with a TLC555 timer. This provides variable duty cycle pulses to the EN input of the TPIC0298. 
In this configuration, the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% 
to 90% to provide a wide range of motor speeds. The motor direction Is determined by the logic level at the 
direction control input. The circuit may be enabled or disabled by the logic level at the EN input. A 5-V supply 
for the logic and timer circuit is provided by a TL431 short regulator. For circuit operation, refer to the function 
table. 


FUNCTION TABLE 


ENABLE 

DIRECTION 

CONTROL 

1Y1 

1Y2 

H 

H 

source 

sink 

H 

L 

sink 

source 

L 

X 

disabled 

disabled 


X = don't care H = high level L = low level 


1 kfi 820 n 



^Diodes are 1N4934 or equivalent. 

FIGURE 3. TPIC0298 AS BIDIRECTIONAL DC MOTOR DRIVER 
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TPIC2404 

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


_ D3299. AUGUST 1989 - REVISED NOVEMBER 1989 

• 1-A Current Capability Per Channel 

• 45-V Inductive Switching Voltage Capability 

• Current Sink Inputs Compatible with TTL or 
CMOS Devices 

• Output Clamp Diodes for Inductive 
Transient Protection 

• Independent Thermal Shutdown Protection 

• Overvoltage Shutdown Protection 

• Independent Channel Current Limit 

• Error Sensing 

• Extended Temperature Range of -40°C to 
125X 

description 

The TP1C2404 is a monolithic high-voltage high- 
current quadruple low-side switch especially The tab is electrically connected to the GND pins. 

designed for driving from low-level logic to 
peripheral loads such as relays, solenoids, 
motors, lamps, and other high-voltage high- 
current loads. The high-efficiency power switch is 
optimized for applications where a very rugged 
power switch is required. The device will tolerate 
power supply transients and reverse battery 
conditions up to 13 V. 

The TPIC2404 features four inverting open-collector outputs controlled by a common-enable input. When 
ENABLE is low, the o utputs a re disabled. An error sensing circuit monitors load and device faults. When an 
error is sensed, the FAULT output goes to a low state. In addition, the device features on-board Vcc 
overvoltage and thermal overload protection circuits, and the outputs are current-limit protected. 


KN SINGLE-IN-LINE PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 



ENABLE 

A 

Y 

FAULT 


H 

H 

L 

H 

Normal operation 

H 

L 

H 

H 


L 

X 

H 

H 

Open load 


|_ 

|_ 

L 

Short to GND 





Overvoltage shutdown 

H 

X 

H 

L 

Thermal shutdown 



Short to Vcc 

H 

H 

H 

' L 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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TPIC2404 

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


logic symbolt 


OVERVOLTAGE 

J)G1 

5- 

& 

SHUTDOWN 

})G2 

6- 



})G3 

7 


< 

J)G4 

8 


EN 

b_ 


_CZ 


OVERTEMPERATURE I & > _ 

SHUTDOWN ? 1“ 1 


-2Y 

-1,2 CLAMP 

- 3 Y 

- 4 Y 

- 3, 4 CLAMP 


t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and lEC 
Publication 617-12. 


logic diagram (positive logic) 

Vcc — - 1 
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TPIC2404 

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


schematics of inputs and outputs 
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TPIC2404 

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1). -13 V to 24 V 

Input voltage range, V|.-0.6 V to 7 V 

Output voltage range, Vq .-0.6 V to 45 V 

Output sustaining voltage, Vo(sust)...45 V 

Continuous output sink current (repetitive, tw < 8 ms), Iql (see Note 2). 1.5 A 

Output clamp-diode voltage, Vqk .45 V 

Continuous total dissipation at (or below) 25®C case temperature (see Note 3). 50 W 

Operating case or virtual junction temperature range . -55®C to 150®C 

Storage temperature range. -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 s. 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. Output sink current is limited by the overcurrent limit. 

3. For operation above 25°C free-air or case temperature refer to Figures 1 and 2. To avoid exceeding the design maximum virtual 
junction temperature, these ratings should not be exceeded. Due to variations in individual device electrical characteristics and 
thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below rated 
dissipation. 


FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE 


CASE TEMPERATURE 
DISSIPATION DERATING CURVE 


o 

o 


3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

25 50 75 100 125 150 

T>\ - Free-Air Temperature - °C 



— 

De 

— 

rating f 
JA = 5( 

actor = 

)°C/W 

E 

o 

CM 

\ 

0 

o 

\ 







\ 







\ 







\ 







\ 




FIGURE 1 


FIGURE 2 
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TPIC2404 

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Supply voltage, Vcc 

9 12 

16 

V 

High-level input voltage, V|h 

2 

5.5 

V 

Low-level input voltage, V|l 

-0.3t 

0.8 

V 

Peak output voltage from external inductive kickback 

45 

V 

Continuous output sink current 

1 

A 

Fault output sink current 

75 

|iA 

Operating free-air temperature, Ta 

-40 

125 



t The algebraic convention in which the least positive (most negative) value is designated minimum is used in this data sheet for logic voltage 
levels. 


electrical characteristics over recommended ranges of operating free-air temperature and 
supply voltages (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

lO(off) Off-state output current 

Vo = 12 V, ENABLE low 

tn 

0 

0 

pA 

Vo = 45 V. ENABLE high 

0.6 2 

mA 

Vo = 12 V, ENABLE high 

200 400 600 

|JiA 

l|I_ Low-level input current 

V| = 0 to 0.8 V 

-10 25 40 

ma 

Ijf-I High-level input current 

A inputs 


10 25 60 

pA 

ENABLE 


0.2 1 

mA 

Vql Low-level output voltage 

lOL = 100 mA 

0.1 0.15 

V 

lOL = 500 mA 

0.3 0.55 

< 

II 

—I 

cq 

00 

d 

FAULT output, loL = 30 pA 

0.2 0.4 

Iql Low-level output current 

Fault output, Vol = i v to 5.5 v 

50 90 125 

pA 

•R(K) Clamp diode reverse current 

Vr = 50 V, Vo = 0 

100 

pA 

Vf(K) Clamp diode forward voltage 

If = 1 A 

2 

V 

If = 1.5 A 

2.5 

Iqq Supply current 

Outputs off, ENABLE low 

0.25 

mA 

Outputs on, Ta = -40°C 

120 

Outputs on, Ta = 25“ C to 125“C 

100 


operating characteristics over recommended operating free-air temperature and supply voltages 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

High-level output sense voltage threshold 


7 

V 

Low-level output sense voltage threshold 


3 

V 

Overcurrent limiting 

Ta = -40“C 

1.85 

A 

Ta = 25“C to 125°C 

1.2 1.5 

Vcc Overvoltage shutdown 


25.5 31 

V 

Vhys Overvoltages shutdown hysteresis 


0.25 

V 

Thermal shutdown 


155 

“C 

Thermal shutdown hysteresis 


15 

“C 

Turn-on time 


8 

ps 

Turn-off time 


8 

ps 


^ All typical values are at Vqq = 12 V, Ta = 25 °C. 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET LATCH 


• Output Voltage up to 60 V 

• 4 Output Channels of 700-mA Nominal 
Current Per Channel 

• Pulsed Current 3 A Per Channel 

• Low rDS(on) • • • 0-5 ^ Typ 

• Avalanche Energy... 50 mJ 

• Thermal Shutdown Protection with Fault 
(Overtemperature) Output 

• NE Package Designed for Heat Sinking 

• Integral Output Clamp Diodes 

• Input Transparent Latches for Data Storage 

• Asynchronous Clear to Turn Off All Outputs 

• Output Parallel Capability for increased 
Current Drive up to 12-A Total Pulsed Load 
Current 


NE PACKAGE 
(TOP VIEW) 


1 IN 

1 DRAIN 
HEATSINK f 
AND GND \ 

2 DRAIN 

2 IN 


“T 

1 

T~ 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


4 DRAIN 
I HEATSINK 
1 AND GND 


FUNCTION TABLE 
(each channel) 


NORMAL 

OPERATION 


1 INPUTS 

OUTPUT 

FAULT 

ENBL 

CLR 

IN 

Y 

F 

X 

L 

X 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 

X 

QO 

H 

X 

X 

X 

H 

L 


description ---- 

THERMAL y y y m i 

The TPIC2406 is a monolithic, high-voltage, shutdown | ^ a a | n [ l 

high-current, quadruple power driver designed for h = high-level, L = low-ievei, x = irrelevant 
use in systems that require high load power. The 

device contains built-in high-speed output clamp diodes for inductive transient protection. Power driver 
applications include lamps, relays, solenoids, and dc stepping motors. 

Each device features four inverting open-drain outputs each controlled by an Input storage lat ch w ith common 
clear and enable controls. All inputs accept standard TTL- and CMOS- logic le vels. The CLR function is 
asynchronous and turns all four outputs off regardless of data inputs. Taking ENBL low puts the input latch into 
a tran sparent mode, allowing the data inputs to affect the output. In this state, all four out puts wi ll be held off while 
CLR is low, but will return to the stages on the data inputs when CLR goes high. When ENB L is ta ken high, the 
latch is put into a storage mode and the last state of the data inp uts is h eld In the latches. If the CL R input is taken 
low, the data in the latches is cleared, turning all outputs off. If CLR Is taken high again, ENBL must be cycled 
low to read new data into the latch. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warrant/. Production processing does not 
necessarily Include testing of ail parameters. 


D1990, Texas Instruments Incorporated 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


logic symboit 


CLR 

EN^ 

1 IN 

4 IN 

2 IN 

SIN 


20 

2 


18 


13 


[TEMP 

SHUTDOWN] 


ID 


CLAMP 


10 


17 

1 

7 


14 

11 


F 


1 DRAIN 

4 DRAIN 
1,4 CLAMP 

2 DRAIN 

3 DRAIN 
2,3 CLAMP 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 



1 DRAIN 

1,4 CLAMP 

2 DRAIN 

2,3 CLAMP 

3 DRAIN 

4 DRAIN 

GND 

F 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET LATCH 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL DRAIN OUTPUTS 



absoiute maximum ratings over - 40°C to 125°C case temperature range (unless otherwise noted) 


Logic supply voltage, Vqq (see Note 1) . 7 V 

Power MOSFET driver supply voltage, Vdd . 60 V 

Logic input voltage, Vj ... 7 V 

Power MOSFET drain-source voltage, Vps .. 60 V 

F output voltage . 7 V 

Clamp diode voltage . 60 V 

Continuous source-drain diode anode current . 1.25 A 

Pulsed source-drain diode anode current . 6 A 

Pulsed drain current, each output, all outputs on, Iqi = Id2 = *D3 = ^04 > 

Ta = 25°C (see Note 2 and Figures 5 through 8) . 3 A 

Continuous drain current, each output, all outputs on, Iqi = Id2 = Ids = ^D 4 Ta = 25°C . 770 mA 

Peak drain current, single output, Ta = 25°C (see Note 3) . 12.5 A 

Single-pulse avalanche energy, Eas . 50 mJ 

Continuous total dissipation at or below 25°C free-air temperature (see Note 4) . 2.5 

Continuous total dissipation at or below 100°C case temperature (see Note 4) . 6 

Cperating junction temperature range, Tj . - 40°C to 150°C 

Storage temperature range.- 40°C to 150°C 

Lead temperature . 260®C 

NOTES: 1. All voltage values are with respect to the five ground (GND and LGND) terminals connected together. 

2. Pulse duration = 10 ms, duty cycle = 6%. 

3. Pulse duration s: 100 ps, duty cycle s 2%. 


4. For operation above 25°C free-air temperature, derate linearly at the rate of 20 mW/°C. For operation above 100°C case temperature, 
derate linearly at the rate of 120 mW/°C. To avoid exceeding the design maximum junction temperature, these ratings should not be 
exceeded. Due to variations in individual devices, electrical characteristics, and thermal resistance, the built-in thermal overload 
protection may be activated at power levels slightly above or below the rated dissipation. 
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TPIC2406 

INTELLIGENT-POWER QUAD lUIOSFET LATCH 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Logic supply voltage, Vcq 

4.5 5.5 

V 

Output supply voltage, Vdd 

10 35 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.6 

V 

Setup time, tgu, data before ENBL f (see Figure 1) 

100 

ns 

Hold time, th, data after ENBL f (see Figure 1) 

100 

ns 

Pulse duration, t^ (see Figure 1) 

ENBL low 

■300 

ns 

CLR low 

Operating case temperature, Tc 

-40 125 

“C 


electricai characteristics, Vcc = 5 V, Vdq = 14 V, Tc = 25°C (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

V(BR)DSX 

Drain-source breakdown voltage 

Id = 1 mA 

60 

V 

VpflO 

Clamp diode forward voltage 

Ip = 1.25 A, 

See Notes 5 and 6 

1.6 

V 

VSD 

Source-drain diode forward voltage 

Is = 1.25 A, 

See Notes 5 and 6 

1.5 

V 

V|K 

Input clamp voltage 

Vcc = MIN, 

l| = ~12mA 

-1.5 

V 

VoL 

F low-level output voltage 

IOL=4mA 

0.4 

V 

'IH 

High-level input current 

Vcc = 5.5 V, 

V| = 2.7V 

20 

pA 

l|L 

Low-level input current 

Vcc = 5.5 V. 

V| = 0.4 V 

0.1 

mA 

•cc 

Logic supply current 

io = o. 

All outputs off 

10 

mA 

In 

Nominal current 

VDS(on) = 0-5 V, 

Tc = 85°C, 

In = Id. 

See Notes 5, 6, and 7 

700 

mA 

Idd 

Output supply current 

lo = 0. 

All outputs off 

6 

mA 

|R(K) 

Clamp-diode reverse current 

Vds = 55V. 

o 

II 

1 

pA 

Vds = 55V, 

Vo = 0, Tc=125“C 

10 

Idsx 

Off-state drain current 

Vr = 55V 

1 

pA 

Vr = 55V, 

Tc = 125°C 

10 

IO(F) 

High-level fault leakage current 

Voh = 5.5V 

1 

ftA 



ID= 1.25 a 


0.5 

0.6 


i'DS(on) 

Static drain-source on-state 
resistance 

Id = 1.25 A, 

Tc = 125°C 

See Notes 5 and 6 

0.8 1 

Q 



< 

CO 

II 

Q 


0.55 

0.65 



NOTES: 5. Technique should limit Tj - Tq to 10^C maximum. 

6 . These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts. 

7. Nominal current is defined for a consistent comparison between devices from different sources. It is the current that produces a voltage 
drop of 0.5 V at 85“C at case temperature. 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


switching characteristics, Vcc = 5 V, Vdd = 24 V, Tc = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Propagation delay time, low-to-high-level drain output 
from clock 

Cl = 30 pF, See Figure 1 

450 

ns 

^PHL delay time, high-to-low-level drain output 

from clock 

550 

ns 

tjLH Transition time, low-to-high-level of source-drain output 

35 

ns 

tjHL Transition time, high-to-low-level of source-drain output 

30 

ns 

toLH Delay time, low-to-high-level drain output from input 

Cl = 30 pF, See Figure 2, 

Ip = ||»g = 700 mA 

380 

ns 

toHL Delay time, high-to-low-level drain output from input 

380 

ns 

tRLH Rise time, low-to-high-level of source-drain output 

35 

ns 

tpHL R3il high-to-low-level of source-drain output 

70 

ns 

ta Reverse-recovery-current rise time 

Ip = 3 A, di/dt= tOOA/ns, 

See Notes 5 and 6, See Figure 3 

45 

ns 


NOTES: 5. Technique should limit Tj - Tq to 10^C maximum. 

6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts. 

thermal resistance 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

R0JC 

Junction-to-case thermal resistance 

All four outputs with equal power 

8.33 

°c/w 

R0JA 

Junction-to-ambient thermal resistance 

50 

°c/w 


operating characteristics over - 40X to '\25°C case temperature range 


PARAMETER 

MIN TYP MAX 

UNIT 

Vcc Undervoltage shutdown 

3 4.5 

V 

Thermal shutdown temperature 

155 

“C 

Thermal shutdown hysteresis 

15 

°c 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


PARAMETER MEASUREMENT INFORMATION 


INPUT] 


WAVEFORM 
GENERATOR 
(See Note A) 


WAVEFORM 
GENERATOR 
(See Note A) 


INPUT' 


5V 

1 

24 V 

L _ 

_T 1_HZ 

Vcc CLR 

Vs 

ENBL 


CIRCUIT 


UNDER 

DRAIN 

TEST 


IN 


GND 



(a) TEST CIRCUIT 


Rl = 37 


OUTPU- 


Cl = 30 pF 
(See Note B) 


DATA IN 


ENBL 


\ 


Z 




j4-%(ENBL) 


tTLH 


5V 

OV 

5V 




l4“ *PLH 


OUTPUT 

10% 

j?r 

90% 


I 

-#{ |4- 'PHL 


-Vqh 

te_vo. 


ENBL 


DATA IN 


(b) SWITCHING TIMES FROM ENABLE INPUT 


- tw 

f 50% 


3V 

OV 


14“ Menbl)-^ 


tsu ‘►l 


r4th-^ 




3V 
. OV 


(c) INPUT SETUP AND HOLD WAVEFORMS 

NOTES: A.The pulse generator has the following characteristics: tf s: 10 ns, tf s 10 ns, t^ = 300 ns, PRR = 5 kHz, Zq - 50 £2 . 
B. Cl includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET LATCH 


PARAMETER MEASUREMENT INFORMATION 



(a) TEST CIRCUIT 


(b) VOLTAGE WAVEFORMS 


NOTES: A.The pulse generator has the following characteristics: t^ s 10 ns, tf s 10 ns, tyy = 5 ms, PRR = 5 kHz, Zq = 50 Q. 
B. Cl includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


PARAMETER MEASUREMENT INFORMATION 


5V 20V 


r 


Vcc CLR Vds 

^INBL 

CIRCUIT 
UNDER 
TEST 

I IN drain 

GND 


INPUT 


0.11 Q 


10 mH 


VdS 


Ids 


(a) TEST CIRCUIT 



NOTES: A.The pulse generator has the following characteristics: tp s 10 ns, tf a: 10 ns, tw = 1 ms, PRR = 5 kHz, Zq = 60 O. 
B. Input pulse duration is increased until peak current Iqm = 3 A. 


Energy test level is defined as £^ 1^3 = 


'dm ^ X tx 

2 


= 50 mJ min. 


FIGURE 4. SINGLE-PULSE AVALANCHE ENERGY TEST CIRCUIT AND WAVEFORMS 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET LATCH 


MAXIMUM RATINGS 


MAXIMUM DRAIN CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

d - Duty Cycle - % 

FIGURES 


MAXIMUM DRAIN CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

d - Duty Cycle - % 

FIGURE 6 


MAXIMUM DRAIN CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

d - Duty Cycle - % 

FIGURE 7 


MAXIMUM DRAIN CURRENT 


vs 



0.1 0.4 1 4 10 40 100 400 1000 

tw _ Pulse Duration - ms 

FIGURE 8 


NOTE 8: For Figures 5, 6, and 7, d . Where t^ and tc are defined by the following: 

tc 
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TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


MAXIMUM RATINGS 


MAXIMUM CONTINUOUS 
DRAIN CURRENT 
vs 



0 20 40 60 80 100 120 140 160 

Ta “ Free-Air Temperature -- °C 

FIGURE 9 


FREE-AIR TEMPERATURE 



0 25 50 75 100 125 150 

Ta - Free-AIr Temperature - "C 

FIGURE 10 


TRANSIENT THERMAL IMPEDANCE 


vs 

ON TIME 



The single-pulse curve in Figure 11 represents 
measured data. The curves for various pulse 
durations are based on the following equation: 


- 




1 -- 


^(tw + tc) 


+ Z9(t^) - 

Where: 


Ze(t^) = the single-pulse thermal impedance 
fort= tw seconds 

= the single-pulse thermal impedance 
fort= tc seconds 

^®(tw + tc) = the single-pulse thermal impedance 
fort= tw + tc seconds 

d = tyy/tc 


MV ■“►i—i—1 — 

-TUI 


'd 

0 
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- static Drain-Source On-Resistance 


TPIC2406 

INTELLIGENT-POWER QUAD MOSFET UTCH 


TYPICAL CHARACTERISTICS 

STATIC DRAIN-SOURCE 

STATIC DRAIN-SOURCE ON-RESISTANCE 

ON-RESISTANCE vs 

vs POWER MOSFET DRIVER SUPPLY VOLTAGE 

DRAIN CURRENT 



Iq - Drain Current-A Vdd “ Power MOSFET Driver Supply Voltage - V 

FIGURE 12 FIGURE 13 


NOTE 5: Technique should limit Tj - Tq to 10®C maximum, 
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8-Bit Serial-In Paraiiei-Out Driver 

1-A Output Current Capability per Channel 
or 8-A Total Current 

Over-Current Limiting and Out-of-Saturation 
Voltage Protection on Driver Outputs 


• Contains Eight Open-Collector Saturating 
Sink Outputs with Low On-State Voltage 

• High-impedance Inputs with Hysteresis are 
Compatible with TTL or CMOS Levels 


• Very Low Standby Power... 20 mW Typical 


• Status of Output Drivers May Be Monitored 
at Serial Output 

• 3-State Serial Output Permits Serial 
Cascading or Wire-AND Device Connections 


• 25-V Transient Clamping with Inductive 
Switching on Outputs, 40-mJ Rating per 
Driver Output 


TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 

D3282, AUGUST 1989 - REVISED JUNE 1990 


KV PLASTIC PACKAGE 
(TOP VIEW) 



description 

The TPIC2801 is a monolithic BIDFETt integrated circuit that is designed to sink currents up to 1 A at 30 V 
simultaneously at each of eight driver outputs under serial input data control. Status of the individual driver 
outputs is available in serial data format. The driver outputs have overcurrent limiting and out-of-saturation 
voltage protection features. Applications include driving solenoids, relays, dc motors, lamps, and other 
medium-current or high-voltage loads. 

The device contains an 8-bit serial-in, parallel-out shift register that feeds an 8-bit parallel latch, which 
independently controls each of the eight Y-output drivers. 

Data is entered Into the device serially via the serial input (SI) and goes directly into the lowest bit (0) of the shift 
register. Using proper timing signals, the input data is passed to the corresponding output latch and output driver. 
A logic high bit at Sip turns the corresponding output driver (Yp) off. A logic low bit at SI turns the corresponding 
output driver on. Serial data is transferred into SI on the high-to-low transition of serial clock (SCLK) input in 8-bit 
bytes with data for Y7 outp ut (MS B) first and data for YO output (LSB) last. B oth SI and SCLK are active when 
serial input-output enable (SlOE) input is low and are disabled when SIDE is high. 

Each driver output Is monitored by a voltage comparator that compares the Y-output voltage level with an internal 
out-of-saturation threshold voltage reference level. The logic state of the comparator output is dependent upon 
whether the Y output is greater or smaller than the reference voltage level. An activated driver output will be 
unlatched and turned off when the output voltage exceeds the out-of-saturation t hresho ld voltage level except 
when the internal unlatch enable is low and disabled. The high-to-low transition of SlOE transfers the logic state 
of the comparator output to the shift register. 


t BIDFET - Bipol^rdouble-diffused, N-channel and P-channel MOS transistors on same chip - patented process. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 



I/O 

DESCRIPTION 

GND 8 


Ground. Common return for entire chip. The current out of this pin is potentially as high as 4 A if all outputs are 
on. This ground is used for both logic and power circuits 

RST 11 

1 

Reset. An asynchronous reset is provided for the shift register and the parallel latches. This pin is active when 
low and has no internal pulllup. When active, it causes the power outputs to turn off. A power-on clear can be 
Implemented using an RC network to Vcc- 

SCLK 6 

1 

Serial Clock. This pin clocks the shift register. The serial output (SO) will change state on the rising edge of this 
clock and serial input (SI) data will be accepted on the falling edge. 

SI 7 

1 

Serial input. This pin is the serial data input. A high on this pin will program a particular output to be off and a low 
will turn It on. 

SlOE 5 

' 

Serial Input-Output Enable. Data is transferred from the shift registers to the power outputs on the rising edge of 
this signal. The falling edge of this signal parallel loads the output voltage sense bits from the power output stages 
into the shift register. The output driver for the serial output (SO) pin is enabled when this pin is low, provided RST 
is high. 

SO 9 

0 

Serial Output. This pin is the serial 3-state output from the shift register and is in a high-impedance state when 
SlOE Is high or RST is low. A high for a data bit on this pin indicates that the corresponding power output (Yp) 
is high. This could mean that the output was programmed to be off the last time a byte was input to the device 
or that the output faulted and was latched off by the output voltage sense indicator. A low on this pin for a data 
bit indicates that the corresponding power output (Yp) is low (an “on” output stage or open-circuit condition). 

< 

o 

o 

o 


5-V supply voltage 

YO 4 

Y1 3 

Y2 2 

Y3 1 

Y4 15 

Y5 14 

Y6 13 

Y7 12 

0 

Power Outputs. The outputs are provided with current limiting and voltage sense for fault indication and 
protection. The nominal load current for these outputs is 500 mA, but the current limiting is set to a minimum of 

1.2 A. The active-low outputs also have voltage clamps set at about 35 V for recirculation of inductive load current. 
Internal 90-kQ pull-down resistors are provided at each output. These resistors hold the output low during an open- 
circuit condition. 


PRINCIPLES OF OPERATION 

timing data transfer 

Figure 1 shows the overall 8-bit data-byte transfer to and from the TPIC2801 interface bus. The logic state of 
th e eigh t output drivers, YO through Y7, is latched into the shift register at time tg on the high-to-low transition 
of SIDE. Therefore, the SO output data (DYO, DY1...) represents the conditions at the Y-driver outputs at time 
tg. The data at SO output is updated on the loW-to-high transition of SCLK. 

Input data present at the SI Input is clocked Into the shift register on the high-to-low transition of SCLK. As 
shown In Figure 1 on the SI Input, Input data DI7 is clocked in at time t-j, DI6 is clocked In at time X 2 , etc. Eight 
SCLK pulses are used to serially loa d the e ight bits of new data into the device. After all the new data is serially 
loaded, the low-to-high transition of SlOE parallel loads the new data to the eight driver output latches, which 
in turn directly control the eight Y-driver outputs. 

An unlimited amount of data can be shifted through the shift register (into the SI and out the SO) and this 
allows other devices to be c ascad ed in a daisy chain with the TPIC2801. Once the last data bit has been 
shifted Into the T PIC280 1, the SlOE input should be pulled high. The clock (SCLK) input should be low at both 
transi tions of the SlOE input to avoid any false clockin g of th e shift register. The SCLK input is gat ed by the 
SlOE input, so the SCLK input is ignored whenever the SlOE Is high. At the rising edge of the SlOE Input, the 
shift register data is latched into the parallel latch and the output stages will be actuated by the new data. An 
internal 100-|uis delay timer is also started on this rising edge. During the time delay, the outputs will be 
protected only by the analog current-limiting circuits, since the resetting of the parallel latches by fault 
conditions will be inhibited during this time period. This allows the device to overcome any high switching 
currents that can flow during turn-on. Once the delay has ended, the output voltages are sensed by the 
comparators and any output voltages higher than nominally 1.8 V are latched off. 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-144 













TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PRINCIPLES OF OPERATION 


fault-conditions check 

Open-circuit conditions on any output can be monitored or checked by programming that output off. After a 
short delay (microseconds), another control byte can be clocked into the the device. If the diagnostic bit for 
that output comes back as a low, it indicates that the output is low and open circuited. A current overload 
condition can be detected by programming an output on. After waiting an appropriate length of time, another 
byte should be clocked into the TPIC2801. The diagnostic bit clocked back from the TPIC2801 in the 
subsequent data transfer should indicate a low output. If a high returns, a current overload is indicated. A 
quick overall check can be done by clocking in a test control byte. After a sufficient time delay, another control 
byte (same byte can be used) is clocked in. The diagnostic data is exclusive ORed with the original control 
byte. If a fault condition exists, a high will result. 



FIGURE 1. DATA-BYTE TRANSFER TIMING 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


schematics of inputs and outputs 



All resistor and voltage values shown are nominal. 


absolute maximum ratings over operating temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1). -0.3 V to 7 V 

Input voltage, V|. 7 V 

Output voltage range at SO.. -0.3 V to 7 V 

Input current, l| .. .. -15mA 

Peak output sink current at Y, Iq repetitive, % = 10 ms, .Internally Limited 

duty cycle = 50%, see Notes 2 and 3 

Continuous output current at Y, Iq (see Note 3). 1 A 

Peak current through GND terminal: 

Nonrepetitive tw = 0.2 ms. - 8A 

Repetitive, tw = 10 ms, duty cycle = 50%. -6 A 

Continuous current through GND terminal.-4.5 A 

Output clamp energy, Eqk (after turning off lO(on) = 0.5 A).. 40 mJ 

Continuous dissipation at (or below) 25°C free-air temperature (see Note 4). 3.575 W 

Continuous dissipation at (or below) 75°C case temperature (see Note 4) . 25 W 

Operating case or virtual-junction temperature range.. -55°C to 150°C 

Storage temperature range. - 65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. 260‘’C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. Each Y output is individually current limited with a typical over-current limit of about 1.4 A. 

3. Multiple Y outputs of this device may conduct rated current simultaneousiy; however, power dissipation (average) over a short 
time interval must fall within the continuous dissipation range and the GND current must fall within the GND-terminal current range. 

4. For operation above 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75''C case 
temperature, derate lineraly at the rate of 333 mW/°C. To avoid exceeding the maximum, virtual-junction temperature, these ratings 
must not be exceeded. 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


recommended operating conditions 



MIN 

NOM 

MAX 

UNIT 

Supply voltage, Vqq 

4.75 

5 

5.25 

V 

High-level input voltage, Vih 

0.7 Vcc 


5.25 

V 

Low-level input voltage, V|l 

-0.3 


0.2 Vcc 

V 

Output voltage, Vo(off) 

30 

V 

Continuous output current, lo(on) 

1 

A 

Operating case temperature, Tc 

-40 

25 

105 

“C 


timing requirements (see Figure 2) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

%CLK 

Clock frequency 




0 

500 

kHz 

^wSCLKH 

Pulse duration, SCLK high 




840 

ns 

twSCLKL 

Pulse duration, SCLK low 




840 

ns 

twRST 

Pulse duration, RST low 




1000 

ns 

^Ul 

Setup time 

siOE; 

SCLKt 


1000 

ns 

ku2 

Setup time 

SCLKi 

STOEt 


1000 

ns 

hu3 

Setup time 

SI 

SCLKj 


500 

ns 

thi 

Hold time 

SCLKi 

SI 


500 

ns 

tr 

Rise time (SCLK, SI, SiUE) 




2 

ps 

tf 

Fall time (SCLK, SI, SlOE) 




2 

|IS 


electrical characateristics over recommended ranges of suppiy voltage and operating case 
temperature (unless otherwise noted) 

driver array outputs (YO to Y7) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP+ 

MAX 

UNIT 

VOK 

Output clamp voltage 

Iq = 0.5 A, output programmed off and current shunted 
to ground 

30 

36 

40 

V 

'O(off) 

Off-state output current 

Vq = 24 V with output programmed off 


mA 

lO(CL) 

Output current limit 

Vq = 3 V with output programmed on 

1.05 

1.4 


A 




Iql = 0.5 A 


0.4 

0.5 

V 

Vo(on) 

On-state output voltage 

With output programmed on 

IOL=0.75A 

0.6 1 

V 

Iql = 1 A, During 
unlatch disable 


0.8 

1.5 

V 




Vtos 

Out of saturation threshold voltage 

With output programmed on and an over-current fault 
condition 

1.6 

1.8 

2 

V 


shift register (inputs SI, SlOE, SCLK, and RST) 


PARAMETER 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

vt+ 

Positive-going threshold voltage 


0.7 Vcc 

V 

Vt- 

Negative-going threshold voltage 


0.2 Vcc 

V 

Vhys 

Hysteresis voltage (Vj^ - Vj-) 


0.85 

2.25 

V 

l| 

Input current 

V| = 0 to Vcc 

±10 

IxA 

Ci 

Inpout capacitance 

V| = 0 to Vcc 

20 

PF 


t All typical values are at Vcc = 5 V, Tj = 25°C. 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


electrical characteristics over recommended ranges of supply voltage and operating case 
temperature (unless otherwise noted) 

shift register (output SO) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Vql Low-level output voltage 

Iq = 1 -6 mA 

0.2 0.4 

V 

Vqh High-level output voltage 

Iq = -0.8 mA 

Vcc-1-3 

V 

Iq Output current 

Vq = 0 to Vcc, SlOE input high 

±10 

pA 

Ice Supply current 

j 

All outputs on, Iq = 0.5 A at ail 
outputs 

Tj = 105°C 

150 

mA 

Tj = 25''C 

200 

Tj = -WC 

250 

Ice Supply current 

All outputs off 

Tj = 25°C 

4 10 

mA 

Cq Output capacitance ! 

Vq = 0 to Vcc. SlOE input high 

20 

PF 


t All typical values are at Vcc = 5 V, Tj = 25°C. 


thermal characteristics 


PARAMETER 

MIN MAX 

UNIT 

R0JC Thermal resistance, junction-to-case temperature 

3| 

“C/W 

^eJA Thermal resistance, junctlon-to-ambient temperature 

351 

x/w 


switching characteristics over recommended ranges of supply voltage and operating case 
temperatures (unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN 

MAX 

UNIT 

ten 

Enable time 

SiOEi 

SO 

Cl = 20 pF,See 
Figure 3 

Rl = 2 kfl. 

1000 

ns 

tdis 

Disable time 

Sl0Et 

so 

Cl = 20 pF.See 
Figure 3 

Rl = 2 kO, 

1000 

ns 

td1 

Delay time, valid data 

SCLKt 

so 

Cl = 200 pF, 

See Figure 4 

740 

ns 

td2 

Delay time, unlatch disable 

giOEt 

Yn 

Cl = 20 pF.See 
Figure 5 

Rl = 5 n. 

75 

250 

PS 

tr(so) 

Rise time, SO 



Cl = 200 pF, 

See Figure 4 

150 

ns 

tf(so) 

Fall time, SO 



Cl = 200 pF, 

See Figure 4 

150 

ns 

td(on) 

Delay time, turn-on 

SioEt 

Yn 

Iql = 500 mA, 

rl = 28 a 

Cl = 20 pF.See 
Figure 6 

10 

ps 

td(off) 

Delay time, turn-off ! 

si^t 

Yn 

Iql = 500 mA, 

Rl = 28 a 

Cl = 20 pF.See 
Figure 6 

10 

ps 

tv 

Valid time, SO output data remains 
valid after SCLK high 

SCLKt 

SO 

Cl = 200 pF, 

See Figure 4 

0 

ns 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 2. INPUT TIMING WAVEFORMS 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PARAMETER MEASUREMENT INFORMATION 


Vcc “ 5 V 2.5 V 



TEST CIRCUIT FOR ENABLE AND DISABLE TIMES 
—H 14— 10 ns 


SiOE 90% 

INPUT VOLTAGE 2 
WAVEFORM 


10 ns | 4 — 

- 4 ' 

.6 VISI^ 


10 % 10 % 


so 

OUTPUT VOLTAGE ' 
WAVEFORM 1 
(See Note B) 

SO 

OUTPUT VOLTAGE 
WAVEFORM 2 
(See Note B) 


'en Idls 
50% 


90% 
2.5 V 


• 5 V 


\l 5oo/o I 1/ 

_jyF 50% 


2.5 V 
VoL 


—>1 |4- ten tdis | 4 — 

J/-^- ''OH 

A 50% 50%\ 


VoL 


NOTES: A. Cl includes probe and jig capacitance. 

B. Wave form 1 is for an output with internal conditions such that the output Is low except when disabled by the output control when 
SIOE is high. Wave form 2 is for an output with internal conditions such that the output is high except when disabled by the output 
control when SlC)£ Is high, 

FIGURE 3. VOLTAGE WAVEFORMS FOR ENABLE AND DISABLE TIMES 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PARAMETER MEASUREMENT INFORMATION 


SCLK 


Vcc - 5 V 


TPIC2801 

UNDER 

TEST 



SO 


-•-OUTPUT 

Cl - 200 pF 
(See Note A) 


TEST CIRCUIT FOR VALID DATA 
DELAY TIME tj! AND VALID TIME ty 


SCLK 

INPUT VOLTAGE 
WAVEFORM 

SO 

OUTPUT VOLTAGE 
WAVEFORM 1 
(See Note B) 

SO 

OUTPUT VOLTAGE 
WAVEFORM 2 
(See Note B) 


10 ns 


1^ 10 ns 


0.2 Vcc 


2.5 V 


Vcc 


0.7 Vcc 
2.5 




2 Vcc 



5 V 
0 

VOH 

VOL 

VOH 

VOL 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output to switch 
from low to high. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO 
output to switch from high to low. 

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PARAMETER MEASUREMENT INFORMATION 


Vcc “ 5 V Vs - 11 V 



TEST CIRCUIT FOR UNLATCH DISABLE 
DELAY TIME 
(See Note A) 


SlOE 

INPUT VOLTAGE 
WAVEFORM 

Y-OUTPUT 
VOLTAGE 
WAVEFORM 
(See Note C) 

Y-OUTPUT 

CURRENT WAVEFORM 
(See Note C) 


10ns-#| k— —k- 10 ns 

I I_! J_ 

\J^ 90% 90% \ I 

10% ^ 2.5 V 2.5 V ^ 10% 


50%^ 

k— td2—»| 




Voff -11V 


'^on 


5 V 


lO(CL) “ 1-2 A 
0 


NOTES: A. 1^2 = delay until Y-output current goes off under fault condition. 

B. Cl includes probe and jig capacitance. _ 

C. Output voltage and current waveforms are for an output with Internal conditions such that the low-to-high transition of SIOE causes 
the output to switch from being off to being on. 

D. Load voltage Vs and load resistance Rl are selected such that on-state voltage at the Y output under test, Von is greater than the 
maximum out-of-saturation threshold voltage, Vyos- Thus, Vql = Von > VToS(max) = “I'QS V. 


FIGURE 5. VOLTAGE AND CURRENT WAVEFORMS FOR UNLATCH DISABLE DELAY 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


PARAMETER MEASUREMENT INFORMATION 


SlOE 


Vcc - 5 V 





TPIC2801 

UNDER 

TEST 




GND 




14 V 



28 Q 


Cl - 20 pF 
(See Note B) 


TEST CIRCUIT FOR TURN-OFF td(off) 
AND TURN-ON tc|(on) DELAY TIMES 
(See Note A) 


10 ns ■ 


SlOE 

INPUT VOLTAGE 
WAVEFORM 


I ' 


90% 
2.5 V 


90% 

2.5 


Y-OUTPUT 

VOLTAGE WAVEFORM 1 
(See Note C) 

Y-OUTPUT 

VOLTAGE WAVEFORM 2 
(See Note C) 


10%^ 50% 

- ^ - 

Vd(on -1#— 



\ 4 - 10 ns 



14 V 
VOL 


14 V 
VoL 


NOTES: A. tci(off) = tpLH. td(on) = tPHL 

B. Cl includes probe and jig capacitance. _ 

C. Waveform 1 is for an output with internal conditions such that the low-to-high transition of 5I Q£ ca uses the output to switch from on 
to off. Waveform 2 is for an output with internal conditions such the low-to-high transition of SlOE causes the output to switch from 
off to on. 


FIGURE 6. VOLTAGE WAVEFORMS FOR TURN-OFF AND TURN-ON DELAY TIMES 
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TPIC2801 

OCTAL INTELLIGENT-POWER SWITCH 
WITH SERIAL INPUT 


FIGURE 7. 


TYPICAL APPLICATION DATA 





Yo x;_ R 


Vcc 


' VVV U 




Y1 ___ 


SlOE 


T-^VVv 




Y2 


SI 


J-r-r-r-u_VvV 

MICRO- 



Y3 

CONTROLLER 

SO 

TPIC2801 


WITH BUS 



Y4 


SCLK 






Y5 


RST 






Y6 _ 


GND 




T 


_XZ_0-rYV..AAA 


X 


VSA 


Vcc - 5 V ± 5% 

R - 30 fi ± 5% 

L - 10 mH ± 10% 

8 LOADS UP TO 0.5 A EACH 

MICROCONTROLLER DRIVING EIGHT LOADS USING A TPIC2801 FOR LOAD INTERFACE 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


D2624, DECEMBER 1976-REVISED SEPTEMBER 1986 

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 

• 500-mA Rated Collector Current D OR IM package 

(Single Output) (TOP view) 

• High-Voltage Outputs ... 50 V 

• Output Clamp Diodes 

• Inputs Compatible With Various Types of 
Logic 

• Relay Driver Applications 

• Designed to Be Interchangeable With 
Sprague ULN2001A Series 

description 

The ULN2001 A, ULN2002A, ULN2003A, ULN2004A, and ULN2005A are monolithic high-voltage, high- 
current Darlington transistor arrays. Each consists of seven n-p-n Darlington pairs that feature high-voltage 
outputs with common-cathode clamp diodes for switching inductive loads. The collector-current rating 
of a single Darlington pair is 500 mA. The Darlington pairs may be paralleled for higher current capability. 
Applications include relay drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), 
line drivers, and logic buffers. For 100-V (otherwise interchangeable) versions, see the SN75465 through 
SN75469. 

The ULN2001A is a general-purpose array and may be used with TTL, P-MOS, CMOS, and other MOS 
technologies. The ULN2002A is specifically designed for use with 14- to 25-V P-MOS devices. Each input 
of this device has a zener diode and resistor in series to control the input current to a safe limit. The 
ULN2003A has a 2.7-kn series base resistor for each Darlington pair for operation directly with TTL or 
5-V CMOS devices. The ULN2004A has a 10.5-k0 series base resistor to allow Its operation directly from 
CMOS or P-MOS devices that use supply voltages of 6 to 15 V. The required input current of the ULN2004A 
Is below that of the ULN2003A, and the required voltage is less than that required by the ULN2002A. 
The ULN2005A has a 1050-12 series base resistor and is specifically designed for use with TTL devices 
where higher output current is required and loading of the driving source is not a concern. 



logic symbol t logic diagram 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


schematics (each Darlington pair) 



All resistor values shown are nominal. 


absolute maximum ratings at 25free-air temperature (unless otherwise noted) 


Collector-emitter voltage... 

Input voltage (see Note 1): ULN2002A, ULN2003A, ULN2004A 

ULN2005A . 

Peak collector current (see Figures 14 and 15)... 

Output clamp diode current. 

Total emitter-terminal current. 

Continuous total power dissipation. 

Operating free-air temperature range. 

Storage temperature range . 

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds 


. 50 V 

. 30 V 

. 15 V 

. 500 mA 

. 500 mA 

. -2.5 A 

See Dissipation Rating Table 

. -20°Cto85oC 

.. ~65°Cto150°C 

. 260°C 


NOTE 1: All voltage values are with respect to the emitter/substrate terminal, E, unless otherwise noted. 


DISSIPATION RATING TABLE 


PACKAGE 

Ta - 250 c 

DERATING FACTOR 

Ta - 85®C 

POWER RATING 

ABOVE Ta - 25 ®C 

POWER RATING 

D 

950 mW 

7.6 mW/®C 

494 mW 

N 

1150 mW 

9.2 mW/°C 

598 mW 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


electrical characteristics at 25 °C free-air temperature (unless otherwise noted) 


•CEX 

Collector cutoff current 

llloffl 

Off-state input current 


l| 

Input current 


TEST CONDITIONS 

VCE = 50 V, l| == 0 
VCE = 50 V I ij =0 
Ta = 70°C V| = 6 V 
VcE = 50 V, Ic = 500 fiA, 
Ta = 70 °C 


MIN TYP MAX MIN TYP MAX 



Clamp diode forward voltage 


Input capacitance 


15 25 


electrical characteristics at 25 free-air temperature (unless otherwise noted) 


PARAMETER 

X Collector cutoff current 
Off-state input current 


l| Input current 


V|(on) On-state input voltage 


TEST CONDITIONS 

VCE = 50 V, l| = 0 
VCE = 50 V 11| =0 
' Ta = 70°C |V| = 1 V 
’ VcE = 50 V, Ic = 5PC 
Ta = 70°C 


V| = 3.85 V _ 

V| = 5 V 
V| = 12 V 

I Ic = 125 rn^ 
Ic = 200 mA 

vce = 2v 

»C = 275 mA 
Ic = 300 mA 
Ic = 350 mA 
= 250/*A, Ic = 100 mA 


ULN2003A 

ULN2004A 

1 iMIT 

MIN TYP MAX 

MIN TYP MAX 

unii 1 

50 

50 


100 

100 

nA 


500 


50 65 

50 65 

fiA 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


electrical characteristics at 25 °C free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

ULN2005A 

UNIT 

MIN TYP MAX 

*CEX Collector cutoff current 


VcE = 50 V, l| = 0 

50 


VcE = 50 V, l| = 0, Ta = 70°C 

100 

hloff) Off-state input current 


VcE = 50 V, Ic = 500 nA. Ta = 70 °C 

50 65 

^A 

i| Input current 

4 

V| = 3 V 


■BMI 


6 

VcE = 2 V, Ic = 350 mA 

2.4 

V 

Collector-emitter 

VcE(sat) 

saturation voltage 

5 

l| = 250AtA, lc = 100 mA 

0.9 1.1 

V 

l| = 350 /tA, Ic = 200 mA 

1 1.3 

l| = 500 fiA, Ic = 350 mA 

1.2 1.6 

Ir Clamp diode reverse current 

7 




Vr = 50 V, Ta = 70OC 

100 

Clamp diode forward 

Vp 

voltage 

8 

Ip = 350 mA 

1.7 2 


Cj Input capacitance 


V| = 0, f = 1 MHz 

15 25 

PF 


switching characteristics at 25 °C free-air temperature 


1 PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

See Figure 9 

0.25 1 

fiS 

tPHL 

Propagation delay time, high-to-low-level output 

0.25 1 

tiS 

VOH 

High-level output voltage after switching 

Vs = 50 V, iQ * 300 mA, 

See Figure 10 

Vs-20 

mV 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 

OPEN VcE 



OPEN VcE 



OPEN VcE 







OPEN 



NOTE; l| is fixed for measuring VcE(sat)* variable for measuring hpE- 

FIGURE 5. hFE,VcE{sat) 


FIGURE 6.V|(on) 


Vr 


OPEN 



OPEN 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 
FIGURE 9. PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zq = 50 9. 

B. Cl includes probe and jig capacitance. 

C. For testing the ULN2001 A, ULN2003A, and the ULN2005A, V|h = 3 V; for the ULN2002A, V|h = 13 V; for the ULN2004A, 
V|H = 8 V. 

FIGURE 10. LATCH-UP TEST 
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ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 


TYPICAL CHARACTERISTICS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 
vs 

COLLECTOR CURRENT 
(ONE DARLINGTON) 



FIGURE 11 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 

COLLECTOR CURRENT 



•C(tot)~Total Collector Current-mA 

FIGURE 12 


COLLECTOR CURRENT 

VS 

INPUT CURRENT 



FIGURE 13 


THERMAL INFORMATION 


D PACKAGE 

MAXIMUM COLLECTOR CURRENT 


vs 

DUTY CYCLE 



N PACKAGE 

MAXIMUM COLLECTOR CURRENT 


vs 

DUTY CYCLE 



Duty Cycle—% 


Duty Cycle—% 


FIGURE 14 


FIGURE 15 
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ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


■ • Output Collector Current ... 1.5 A Max 

■ • 2-W Dissipation Rating 

I • High Output-Voltage Capability 

I • Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• ULN2064 and ULN2065 Have TTL 
Compatibie inputs 

• ULN2066 and ULN2067 Have CMOS- and 
PMOS-Compatibie Inputs 

• Designed for Interchangeability With 
Sprague ULN2064 thru ULN2067, 
Respectiveiy 

description 

The ULN2064, ULN2065, ULN2066, and 
ULN2067 are monolithic high-voltage, high- 
current darlington transistor switches. Each 
comprises four n-p-n darlington pairs. All units 
feature high-voltage outputs with common- 
cathode clamp diodes for switching inductive 
loads. Outputs and inputs may each be paralleled 
for higher current capability. Applications Include 
relay drivers, hammer drivers, lamp drivers, 
display drivers (LED and gas discharge), line 
drivers, and logic buffers. These common- 
emitter circuits are designed to operate as 
current sinks to the load. 


D2528, DECEMBER 1979-REVISED SEPTEMBER 1986 


NE PACKAGE 
(TOP VIEW) 


CLAMP C 

p: 

Jl6 

P4C 

ICC 

2 

15 

Due 

ibC 

3 

14 

D4B 

HEAT SINK, E, 1 C 

4 

13 

U ) HEAT SINK, E, 

AND SUBSTRATE \ [[ 

5 

12 

D f AND SUBSTRATE 

2BC 

6 

11 

Il3B 

2CC 

7 

10 

11 NC 

CLAMP C 

8 

9 

Dsc 


NC—No internal connection 


schematic (each darlington pair) 


ULN2064, ULN2065: R-.n - 350 0 NOM 
ULN2066, ULN2067: Rjn - 3 kO NOM 

logic diagram 



The ULN2064 and ULN2065 are intended for 
use with TTL and 5-V MOS logic. The ULN2066 
and ULN2067 are intended for use with PMOS 
and higher-voltage CMOS logic. 

The ULN2064, ULN2065, ULN2066, and 
ULN2067 are characterized for operation from 
-20°C to 85 °C. 

logic symbol t 



r—CLAMP 

CLAMP 

4 (8) 


T—CLAMP 

,b'=».. ■■— 

«'ic 

2B ^ 

2C 


3C 

4B 

'’«'4C 


^Tnis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


absolute maximum ratings at 25 °C free-air temperature for each switch (unless otherwise noted) 



ULN2064 

ULN2065 

ULN2066 

ULN2067 

UNIT 

Collector-emitter voltage 

50 

80 

50 

80 

V 

Input voltage (see Note 1) 

15 

15 

30 

30 

V 

Peak collector current (see Figures 12, 13, arid 14) 

1.5 

1.5 

1.5 

1.5 

A 

Input current 

25 

25 

25 

25 

mA 

Total power dissipation at (or below) 25 °C 
free-air temperature (see Note 2) 

2075 

2075 

jumoiii 

IIIIIIQQIIIIIII 

mW 

Operating free-air temperature range 

-20 to 85 

-20 to 85 



°C 

Storage temperature range 

- 55 to 150 

-55 to 150 

- 55 to 1 50 

-55 to 150 

°C 

Lead temperature 1,6 mm (1/16 inch) 

from the case for 10 seconds 

260 

260 

260 

260 

°C 


NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 

2. For operation above 25 °C free-air temperature, derate total power linearly to 1079 mW at 85 °C at the rate of 16.6 mW/ °C. 


electrical characteristics at 25 free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 





UNIT 

_ 

Collector 

VcEX(sus) sustaining 
voltage 

■ 

V| = 0.4 V, Ic = 100 mA 

35 

50 

35 

IIIIQIII^^ 


Collector output 

ICEX 

cutoff current 

■ 

VcE = 50 V 

100 


100 


IxA 

Vce = 50V, Ta = 70°C 

500 


500 


VcE = 80 V 


100 


100 

VcE = 80 V, Ta = 70 °C 


500 


500 

On-state 

input current 

3 

V, = 2.4 V 

1.4 4.3 




mA 

V| = 3.75 V 

3.3 9.6 

bekb 



V| = 5 V 



0.6 1.8 

0.6 1.8 


hhhi 


1.7 5.2 

1.7 5.2 

On-state 

input voltage 

D 

E&99SQHSHDEHIi 


2 


6.5 


HHHBH 



10 

10 

Collector-emitter 

VrF(satl 

' ' saturation voltage 

1 

l| = 625 fiA, Iq = 500 mA 

1.1 


1.1 

1.1 

1 

l( = 935 nA, Ic = 750 mA 

. . . r-2 

1.2 

1.2 

1.2 

1| = 1.25 mA, Ic = 1 A 

1.3 

1.3 

_ 

1.3 

l| = 2 mA, Ic = 1.25 A, 

See Note 3 

1.4 






1.5 


1.5 

Clamp-diode 

Ir 

reverse current 

6 

Vr = 50 V 

50 


50 



Vr = 50 V, Ta = 70°C 

100 


100 


Vr = 80 V 


50 


50 

Vr = 80 V, Ta = 70°C 


100 


100 

, Clamp-diode 

Vp 

forward voltage 

7 

Ip = 1 A 

1.75 

1.75 

1.75 

1.75 

In 

Ip = 1.5 A, See Note 3 

2 

2 

2 

2 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques, tw = 10 ms, duty cycle < 10%. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-164 






























































ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


switching characteristics at 25 °C free-air temperature, Vcc = 5 V 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

See Figure 8 

1 

tLS 

tpHL 

Propagation delay time, high-to-low-level output 

1.5 

(IS 


PARAMETER MEASUREMENT INFORMATION 


OPEN 



FIGURE 1. VcEX(sus) 

OPEN 



FIGURES. l|(on) 


OPEN 



OPEN VcE 



FIGURE 2. ICEX 

OPEN 



OPEN 



FIGURE 6. IR 
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ULN2064, ULN2065. ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


PARAMETER MEASUREMENT INFORMATION 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Zq = 50 fi. 

B. Cl includes all probe and stray capacitance. 

C. V|H = 2.5 V for ULN2064 and ULN2065. V|h = 10 V for ULN2065 and ULN2067. 

FIGURE 8. SWITCHING TIMES 

ELECTRICAL CHARACTERISTICS 

COLLECTOR CURRENT 
vs 


BASE CURRENT 



Ig—Base Current—mA 
FIGURE 9 
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ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


THERMAL tNFORMATION 


MAXIMUM COLLECTOR CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% 

FIGURE 10 


MAXIMUM COLLECTOR CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% 

FIGURE 11 


MAXIMUM COLLECTOR CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% 

FIGURE 12 
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ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 
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ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


D2579, MAY 1980-REVISED SEPTEMBER 1986 


■ • Output Collector Current . . . 1.5 A Max 
I • 2-W Dissipation Rating 
I • High Output-Voltage Capability 
I • Preamp for High Current Gain 

• Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• inputs Compatible With TTL and 5-V CMOS 

• Designed for Interchangeability With 
Sprague ULN2068 and ULN2069 

description 

The ULN2068 and ULN2069 are monolithic 
integrated circuits each consisting of four high- 
voltage, high-current n-p-n cascaded transistor 
switches. Each switch includes a first stage 
compatible with both TTL and 5-V CMOS signal 
levels. The second and third stages form 
uncommitted-collector outputs with common- 
cathode clamp diodes for switching inductive 
loads. 

The ULN2068 and ULN2069 can sink up to 
1.5 A per switch. Applications include logic 
buffers, MOS drivers, memory drivers, line 
drivers, relay drivers, hammer drivers, lamp 
drivers, and display drivers (LED and gas 
discharge). 


NE PACKAGE 
(TOP VIEW) 


CLAMP C 

n 

Jl6 

n4c 

ICC 

2 

15 

I|4B 

ibC 

3 

14 

Dvcc 

HEAT SINK, E, i C 

4 

13 

D ) HEAT SINK, E, 

AND SUBSTRATE ( C 

5 

12 

D / AND SUBSTRATE 

2bC 

6 

11 

11 3B 

NCC 

7 

10 

Use 

2CC 

8 

9 

D CLAMP 


NC —No internal connection 


schematic (each switch) 



Resistor values shown are nominal. 


logic diagram (positive logic) 


The ULN2068 and ULN2069 are characterized 
for operation from -20°C to 85 °C. 

logic symbol 

CLAMP 
CLAMP 

1C 
2C 
3C 
4C 

'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ULN2068, ULN2069 

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


absolute maximum ratings at 25 free>air temperature for each switch (unless otherwise noted) 


ULN2068 


50 


10 


Collector-emitter voltage 


Supply voltage, Vqc <see Note 1) 


Input voltage 


Peak collector current (see Figures 10, 11, and 12) 


Total power dissipation at (or below) 25 ®C free-air temperature (see Note 2) 


Operating free-air temperature range 


Storage temperature range 


Lead temperature 1,6 mm (1/16 Inch) from the case for 10 seconds 


NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 

2. For operation above 25 °C free-air temperature, derate total power linearly to 1079 mW at 85 °C at the rate of 16.6 mW/ °C. 

electrical characteristics at 25 °C free-air temperature, Vcc * 5 V (unless otherwise noted) 


TEST CONDITIONS 



PARAMETER 

VcEX(sus) 

Collector sustaining voltage 

•CEX 

Collector output cutoff current 

h(on) 

On-state input current 

V|(on) 

On-state input voltage 

VCE(sat) 

Collector-emitter 

saturation voltage 

IR 

Clamp-diode reverse current 

Vf 

Clamp-diode forward voltage 

•cc 

Supply current 

(only one switch conducting) 


ULN2068 

ULN2069 

MIN MAX 

MIN MAX 

35 

50 




VcE = 80 V 1 

VcE = 80 V, 

Ta = 70°C I 

V| = 2.4 V 

V| = 3.75 V 

VcE = 2 V, 
See Note 3 

Ic = 1-5 A, 

V| = 2.4 V, 

Ic = 500 mA 

V| = 2.4 V, 

Ic = 750 mA 

Vi = 2.4 V, 

Ic = 1 A 


V| = 2.4 V, Ic = 1-5 A, 
See Note 3 


Vr = 50 V 


Vr = 50 V, Ta = 70°C 


Vr = 80 V 


= 1 A 


Ip = 1.5 V, See Note 3 


Vi = 2.4 V, Ic = 500 mA 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques, t^ = 10 ms, duty cycle :S 10%. 

switching characteristics at 25 ®C free-air temperature, Vcc - 5 V 
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ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


PARAMETER MEASUREMENT INFORMATION 

''CC OPEN \/qq open Vce 



FIGURE 3. l|(on) FIGURE 4. V|(on) 



FIGURE 7. Vp FIGURE 8. Icc 
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ULN2068, ULN2069 

OUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


PARAMETER MEASUREMENT INFORMATION 


;68S2.2m 

►-OUTPUT 


J —V— 

INPUT 

- h |\—ov 


GENERATOR I 

{See Note A) <BQS1 


Cl = 15pF V 

■ (See NoteB) OUTPUT “V 50% 


fi-tPLH 

j/-— VoH 

+ 50% 

/-VoL 


TEST CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Zq = 50 0. 
B. Cl includes all probe and stray capacitance. 

FIGURE 9. SWITCHING TIMES 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT 

VS 

DUTY CYCLE 


Ta=25“C 1 1 1 

(-N = Number of Outputs — 




0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle - % 

FIGURE 10 


maximum COLLECTOR CURRENT 
DUTY CYCLE 


-N 

INI 

= Number of Outputs -j-1 

Conducting Simultaneous!' 
_1_1_1_1_1_1 




5 


V 






\ 









N 


V 


£ 


_ 












i 












0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle - % 

FIGURE 11 


maximum COLLECTOR CURRENT 
DUTY CYCLE 

.I 'l' II r 

< -N = Number of Outputs- 

^ Conducting Simultaneously 

s 1.5 —- 


0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle - % 

FIGURE 12 
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ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 
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ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


I • Output Collector Current ... 1.5 A Max 
I • 2-W Dissipation Rating 
I • High Output-Voltage Capability 
I • Output Sink- or Source-Current Capabilities 

• Input Compatible with TTL or 5-V CMOS 

• Designed for Interchangeability with 
Sprague ULN2074 and ULN2075 

description 

The ULN2074 and ULN2075 are monolithic, 
quadruple, high-voltage, high-current n-p-n 
darlington-transistor amplifier devices. They 
feature high-voltage outputs with collector- 
current ratings of 1.5 A for each Darlington pair. 

The ULN2074 and ULN2075 are unique general- 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking 
or sourcing the output current. These devices 
offer the system designer the flexibility of 
tailoring the circuit to the application*. Typical 
applications include logic buffers, relay drivers, 
lamp drivers, and hammer drivers. 

For proper operation, the substrate must be 
connected to the most negative voltage. 

The ULN2074 and ULN2075 are characterized 
for operation from -20°C to 85 °C. 


D2580, MAY 1980-REVISED SEPTEMBER 1986 


ME PACKAGE 
(TOP VIEW) 


1C[ 

;TT 

■Jl6 

34 c 


1E[ 

2 

15 

p4E 


HEATSINK 

_ 3 

14 

Il4B 

HEATSINK 

AND < b 

_ 4 

13 


AND 

SUBSTRATE 

^ 5 

12 

J ^ 

SUBSTRATE 

2B[ 

I 6 

11 

D 3B 


2E[ 

' 7 

10 

D3E 


2C[ 

I 8 

9 

I|3C 



schematic (each switch) 



logic symbol'^ 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not ndcessarify 
include testing of all parameters. 






ULN2074, ULN2075 

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


absolute maximum ratings at 25 °C free-air temperature for each switch (unless otherwise noted) 



ULN2074 

ULN2075 

UNIT 

Collector-emitter voltage 

50 

80 

V 

Input voltage with respect to substrate 

30 

60 

V 

Peak collector current (see Figures 9, 10, and 11) 

1.5 

1.5 

A 

Input current 

25 

25 

mA 

Total power dissipation at (or below) 25 °C free-air temperature (see Note 1) 

2075 

2075 

mW 

Operating free-air temperature range 

-20 to 85 

-20 to 85 

°C 

Storage temperature range 

- 55 to 150 

-55 to 150 

°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds 

260 

260 

°C 


NOTE 1: For operation above 25°C free-air temperature, derate total power linearly to 1079 mW at 85°C at the rate of 16.6 mW/°C. 


electrical characteristics at 25 free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

ULN2074 

ULN2075 

UNIT 

MIN MAX 

MIN MAX 

VcEX(sus) Collector sustaining voltage 

1 

V| = 0.4 V, Ic = 100 mA 

35 

50 

V 

'CEX Collector output cutoff current 

2 

VcE = 50 V 

100 


fiA 

Vce = 50V, Ta = 70°C 

500 


VcE = 80 V 


100 

VcE = 80 V, Ta = 70 °C 


500 

'l(on) On-state input current 

3 

V| = 2.4 V 

2 4.3 

2 4.3 

mA 

V| = 3.75 V 

4.5 9.6 

4.5 9.6 

^l(on) On-state input voltage 

4 

VcE = 2 V, Ic = 1 A 

2 

2 

V 

VcE = 2 V, Ic = 1.5 A, 

See Note 2 

2.5 

2.5 

Collector-emitter 

CE(sat) saturation voltage 

5 

l| = 625 iiA, Ic = 500 mA 

1.1 

1.1 

V 

l| = 935 nA, Ic = 750 mA 

1.2 

1.2 

l| = 1.25 mA, |0 = 1 A 

1.3 

1.3 i 

l| = 2 mA, Ic = 1.25 A, 

See Note 2 

1.4 

1 

i 

.. 1 

l| = 2.25 mA, Ic = 1.5 A, j 

See Note 2 


1.5 


NOTE 2: These parameters must be measured on one output at a time using pulse techniques, t^ = 10 ms, duty cycle < 10%. 


switching characteristics at 25 free-air temperature, Vcc - 5 V 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

See Figure 6 

1 

fiS 

tPHL 

Propagation delay time, high-to-low-level output 

1.5 

flS 
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ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


PARAMETER MEASUREMENT INFORMATION 



FIGURES. VcElsat) 



TEST CIRCUITS VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Zq = 50 0. 
B. Cl includes all probe and stray capacitance. 

FIGURE 6. SWITCHING CHARACTERISTICS 
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ULN2074, ULN2075 

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


ELECTRICAL CHARACTERISTICS 

INPUT CURRENT 
vs 


INPUT VOLTAGE 



COLLECTOR CURRENT 


vs 



0 0.5 1 1.5 2 2.5 

IB—Base Current—mA 

FIGURE 8 
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ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% 

FIGURE 9 


MAXIMUM COLLECTOR CURRENT 


vs 



0 10 20 30 40 50 60 70 80 90 100 


Duty Cycle —% 
FIGURE 10 


MAXIMUM COLLECTOR CURRENT 



0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle—% 

FIGURE 11 
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ULN2074, ULN2075 

QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 



FIGURE 12. RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this data book should include a four-part type number as explained in 
the following example. 


EXAMPLE: 


75189 


Prefix - 


MUST CONTAIN TWO, THREE, OR FOUR LETTERS 

SN . . . Tl Special Functions or Interface Products 

TCM. Tl Telecommunication Products 

TL... Tl Linear Products 

TPIC.Tl Intelligent Power Products 

STANDARD SECOND-SOURCE PREFIXES 

AM, DP, or DS. National MC.. Motorola 

LT. Linear Technology N8T. Signetics 

MAX. Maxim Integrated Products uA. Falrchlld/National 


Unique Circuit Description. 


MUST CONTAIN THREE TO EIGHT CHARACTERS 
{From Individual Data Sheets) 


Examples: 


232 

3695 

75115 


75160B 

75C1154 

75ALS180 


Package - 


MUST CONTAIN ONE OR TWO LETTERS 

D, DB, DW, FD, FK, FN, FT, HA, HB, J, JD, JG, KN, KV, N, NE, NT, P, W 
(From Pin-Connection Diagrams on Individual Data Sheet) 


Instructions (Dash No.) • 



-00 


MUST CONTAIN TWO NUMBERS 


-00 No special instructions 

-10 Solder-dipped leads (N, NE, and NT packages only) 


Circuits are shipped in one of the carriers below. Unless a specific method of shipment is specified by the customer 
(with possible additional costs), circuits will be shipped in the most practical carrier. 

Dual-ln-Line (D, DB, DW, J, JD, JG, N, NE, NT, P) Chip Carrier (FD, FK, FN, FT) Power Tab (KN, KV) 

— Slide Magazines — Anti-Static Plastic Tubing — Sleeves 

— A-Channel Plastic Tubing Flat (HA, HB, W) 

— Sectioned Cardboard Box _ Wells Carrier 

— Individual Cardboard Box 
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MECHANICAL DATA 


D008, D014, and D016 plastic ""small outline'" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


D008, D014, and D016 

(16-pin package used for illustration) 



1,27 (0.050) 
(See (Mote A) 



"\PINS 

DIM^\ 

8 

14 

16 

A MiN 

4,80 

(0.189) 

8,55 

(0.337) 

9,80 

(0.386) 

A MAX 

5,00 

(0.197) 

8,74 

(0.344) 

10,00 

(0.394) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 


A. Leads are within 0,25 (0.010) radius of true position at maximum material condition. 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


DB014 "shrunk small outline" package 

This "shrunk small outline" package consists of a circuit mounted on a lead frame and encapsulated within 
a plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated In high-humIdIty conditions. Leads require 
no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material condition. 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


DW016, DW020, DW024, and DW028 plastic '"small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


DW016. DW020. DW024. and DW028 
(20-pin package used for illustration) 





ffflFIFIFinRFIRfl 

10.65 (( 

10,15 (( 

).419) 

).400) 

7,55 (C 

7,45 (C 

).297) 

).293) 

20 11 

© 10 

J 





r 


7° NOM 
4 PLACES 








1,27 (0. 


0501 TP (See Note A) 




^\PINS 

dim\^ 

16 

20 

244 

28^ 

A MIN 

10,16 

(0.400) 

12,70 

(0.500) 

15,29 

(0.602) 

17,68 

(0.696) 

A MAX 

10,36 

(0.408) 

12,90 

(0.508) 

15,49 

(0.610) 

17,88 

(0.704) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


^The 28-pin package drawing is presently classified as Advance Information. 

NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material condition. 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


FD020, FD028, FD044, FD052, FD068, FD084, and FK020, FK028, FK044, FK052, FK068, FK084 
leadless ceramic chip carrier packages 

Each of these hermetically sealed chip charrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder leads on 1,27 (0.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC standards, 1, 2, and 11. 


FD020. FD028, FD044, FD052, FD068, FD084, 
FK020, FK028, FK044. FK052, FK068, FK084 



CERAMIC CHIP CARRIERS 


JEDEC 

OUTLINE 

DESIGNATION* 


A 


8 

C 


MIN 

MAX 

MAX 

MIN 

MAX 

8,69 

9,09 

9,09 

1,63 

2,03 

(0.342) 

(0.358) 

(0.358) 

(0.064) 

(0.080) 

11,23 

11,63 

11,63 

1,63 

2,03 

(0.422) 

(0.458) 

(0.458) 

(0.064) 

(0.080) 

16,26 

16.76 

14,22 

1,75 

3,05 

(0.640) 

(0.660) 

(0.560) 

(0.069) 

(0.120) 

18,78 

19,33 

14,22 

2,08 

3,05 

(0.739) 

(0.761) 

(0.560) 

(0.083) 

(0.120) 

28,83 

24,43 

21,89 

2,08 

3,05 

(0.938) 

(0.962) 

(0.862) 

(0.082) 

(0.120) 

28,83 

29,59 

27,05 

2,08 

3,05 

(1.135) 

(1.165) 

(1.065) 

(0.082) 

(0.120) 


*AII dimensions and notes for the specified JEDEC outline apply to the 
FK package. 


2,41 {0.095) 
1,91 10.075) I 


0,64 (0.0251 
0,38 (0.015) 


a 35 (0.025) TYP 

DD0QG0‘ 
^SElBSaOD 
- BDDQElBi 
iaEiQQQ 
BBSBSSi 


1,40 (0.055) H 
1,14 (0.045) S 


0,71 (0.028)H 
0,56 (0.022) 


0,381 (0.015) 
0,076 (0.003) 




I f 0 64 (0.025) 
0.38(0.015) 

^ 0,635 X 1,27 
r (0.025 X 0.050) 
J TYPICAL 
I 35 PLACES 

J (See Note A) 


t 1,14 (0.045) 
1 T 0 ,89 (0.035) 


1,14 (0.045) 
0.89 (0.035) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A: The checkerboard pattern is aligned vertically with the contact, pads and is symmetrical horizontally as shown; it is applicable 
to some 44-terminal packages only. 
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MECHANICAL DATA 


FN020, FN028, FN044, FN068, and FIM084 plastic chip carrier packages 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound withstands soldering temperatures with 
no deformation, and circuit performance characteristics remain stable when the devices are operated in 
high-humidity conditions. The packages are intended for surface mounting on solder lands on 1,27 (0.050) 
centers. Leads require no additional cleaning or processing when used in soldered assembly. 


FN020, FN028, FN044, FN068, and FN084 
(28-terminal package used for illustration) 



1,35 (0.053) 
1,19 (0.047) 


^ 0,25 (0.010) 
3 PLACES 



SEATING PLANE 
(See Note C) 


NO. OF 

A 


B 


C 


TERMINALS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

20 

9,78 

10,03 

8,89 

9,04 

7,87 

8,38 

(0.385) 

(0.395) 

(0.350) 

(0.356) 

(0.310) 

(0.330) 

28 

12,32 

12,57 

11,43 

11,58 

10,41 

10,92 

10.485) 

(0.495) 

(0.450) 

(0.456) 

(0.410) 

(0.430) 

44 

17,40 

17,65 

16,51 

16,66 

15,49 

16,00 

10.685) 

10.695) 

(0.650) 

(0.656) 

(0.610) 

(0.630) 

— 

68 

25,02 

10.985) 

25,27 

(0.995) 

24,13 

(0.950) 

24,33 

(0.956) 

23,11 

(0.910) 

23,62 

(0.930) 

84 

30,10 

30,35 

29,21 

29,41 

27,69 

28,70 

(1.185) 

(1.195) 

(1.150) 

(1.158) 

(1.090) 

(1.130) 


0,81 (0.032) 


0,66 (0.026) 


-K-H 


1,52 (0.060) MIN 


Ip 


64 (0.025) MIN 


0,51 (0.020) 

0,36 (0.014)'^r 

LEAD DETAIL 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES; A. Centerline of center pin each side is within 0,10 (0.004) of package centerline as determined by dimension B. 

B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side. 

C. The lead contact points are planar within 0,10 (0.004). 
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MECHANICAL DATA 


FT048 

This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation, and circuit performance 
characteristics will remain stable when operated in high-humidity conditions. Leads require no additional 
cleaning or processing when used in soldered assembly. 



^ There are two versions of the 48-lead FT package that differ in the position of the index mark in the top view. In one version, the mark 
is near lead 3, in the other version, it is near lead 46. Consult the individual data sheet to see which applies for a particular device type. 
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MECHANICAL DATA 


HA068 quadriform flat package 

The 68-pin HA package is housed in a quadriform flat package. It is hermetically sealed with 0.05-inch- 
lead spacing configured with gull-wing bent leads for surface mounting capability. 
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MECHANICAL DATA 


HB068 quadriform flat package 

The 68-pin HB package is housed in a quadriform flat package. It is hermetically sealed with 0.05-inch- 
lead spacing configured with straight leads for surface mounting capability. 
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MECHANICAL DATA 


J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap. and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 


NOTES; A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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t9,94 (0.785) 
19,18(0.755) ‘ 


I ® ® @® ®@® 


0,63 (0.025) R NOM 


_ 7,87 (0,310) 

7,37 (0.290) 
7,11 (0.280) 

’ 6,22 (0.245) 






0,51 (0.020) M!N-| 


5,08 (0.200) 
MAX 


- 1,78 (0.070) MAX 14 PLACES 


0,69 (0.027) MIN 
14 PLACES 


0,36 (0.014) 
0,20 (0.008) 
14 PLACES 


3,30 (0.130)-“ 
MIN 


2,54(0.100) I 

1,78 (0.070) PIN SPACING 2,54 (0.100) T.P. 

4 PLACES Note A) 


0.58(0.023) 

0,38(0.015) 

(See Notes B & C) 


Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 








MECHANICAL DATA 


J016 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ('"bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 


J016 



♦ For memories of 64 bits and up, a few MSI/LSI products in Series 54/74 and Series 54S/74S that are 
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 (0.300). All other 
dimensions apply without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 


J020 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 


JD CERAMIC-SIDE-BRAZE 



o 



PINS IN) 

DIM 

16 

18 

20 

22 

24 

A +0,51 ( + 0.020) 

-0,25 (-0.010) 

7,62 

(0.300) 

7,62 

(0.300) 

7,62 

(0.300) 

10,16 

(0.400) 

7,62 

(0.300) 

B (MAX) 

20,57 

(0.810) 

23,11 

(0.910) 

25,65 

(1.010) 

27,94 

(1.100) 

30,86 

(1.215) 

C (NOM) 

7,37 

(0.290) 

7,37 

(0.290) 

7,37 

(0.290) 

9,91 

(0.390) 

7,37 

(0.290) 


PINS (N) 

DIM 

24 

28 

40 

48 

52 

64 

A +0,51 ( + 0.020) 

-0,25 (-0.010) 

15,24 

(0,600) 

15,24 

(0.600) 

15,24 

(0.600) 

15,24 

(0.600) 

15,24 

(0.600) 

22,86 

(0.900) 

B (MAXI 

31,8 

(1.250) 

36,8 

(1,450) 

52,1 

(2.050) 

62,2 

(2.450) 

67,3 

(2.650) 

82,6 

(3.250) 

C (NOM) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

22,6 

(0.890) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A; Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


JG008 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-pin lead 
frame. The package is intended for insertion in mounting-hole rows 7,62 (0.300) centers (see Note A). 
Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. 
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MECHANICAL DATA 


KN015 plastic flange-mount package 

This package comprises a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation, and circuit performance 
characteristics will remain stable when the package is operated under high-humidity conditions. 
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MECHANICAL DATA 


KV015 plastic package 

This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation, and circuit performance 
characteristics will remain stable when the package Is operated under high-humidity conditions. 



NOTE A: Leads are within 0,36 (0.014) radius of true position (T.P.) at maximum material conditions. 
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MECHANICAL DATA 


N014 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated In high-humidity conditions. The package 
is Intended for insertion In mounting-hole rows on 7,62 (0.300) centers (see Note A). Once the leads are 
compressed and Inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



2,4 (0.093) R IMOM 
2,8 (0.110) NOM 


7,62 ± 0,25 
(0.300 ± 0.010) 
6,35 ± 0,25 
(0.250 ±0.010) 

2,0 (0.080) IMOM 


^ IT 0,51 (0.020) 

0,25 (0.010) 5 08 (0.200) MAX 

NOM . f 


18,0 (0.710) 

@@©@@©@ 



©@@©©@© 


-1,78 (0.070) MAX 14 PLACES 


L ^ 

iW- 90® 

14 PLACES 




0,36 (0.014) 
0,25 (o.oToT 
14 PLACES 
See Notes B and C) 



0,84 (0.033) MIN 


3,17 (0.125) MIN 
2,03 ± 0,51 
(0.080 ± 0.020) 
4 PLACES 



11 0,533(0.021) 

0,381 (0.015) 


0,381 (0.015) 

14 PLACES 
{See Notes B and C) 


PIN SPACING 2,54 (0.100) T. P. 
(See Note A) 


Falls Within JEDEC TO-116 and EIA MO-OOIAA Dimensions 


. LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


N016 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated In high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 


19,8 (0.780) MAX 




105V 

11 ^ 90 '’ 

16 PLACES 


7,62 ± 0,25 
(0.300 ± 0.010) 
_ 6,35 ±0,25 
(0.250 ± 0.010) 


■0,25 (0.010) NOM 


k 0,36 (0.014) 

0,25 (0.010) 

16 PLACES 
(See Notes B and C) 


2,4 (0.093) R NOM- 
2,8 (0.110) NOM- 


©@(|)( 3 ©©@® 


-1,78 (0.070) MAX 16 PLACES 


T 0,51 (0.020) 
MIN 

5,08 (0.200) MAX i 


3,17 (0.125) MIN 

1,65(0.065) 1 

0,38 (0.015)~**i 
4 PLACES 



0,84 (0.033) MIN 
12 PLACES 


L 0, 533 (0.021) 
“•1 !•“ 0,381 (0.015) 


-1 16 PLACES 

^ j (See Notes B and C) 

PIN SPACING 2,54 (0.100) T. P. 

(See Note A) 


Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl plants located in Europe. 
In this case, the overall length of the 
package is 22,1 (0.870) max. 


h- 


ALTERNATE SIDE VIEW 
P-1,78 (0.070) MAX 16 PLACES 


4 0,51 (0.020)11 

I MIN LL 

5,08 (0.200) MAX x rt 


3,17 (0.125) MIN 



k 0,84 (0.033) MIN 
16 PLACES 


2,41 (0.095) 
1,02 (0.040)“ 
4 PLACES 


III -Hh- 0,533 (0.021) 

1 1 _1 6,381 (0.015) 

-1 16 PLACES 

hi— I (See Notes B and C) 

PIN SPACING 2,54 (0.100) T.P. 

(See Note A) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is locatecJ within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


N018 plastic dualnn-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated In high-humidity conditions. The 
package Is Intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and Inserted, sufficient tension Is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used In soldered assembly. 


N018 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES; A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


N020 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 


N020 


@©@©@©@@©© 



1,02 (0.040) 
4 PLACES 


VIEW A 

Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured outside of the USA 



may have a maximum package length 
of 26,7 (1.050). 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: 


A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


N022 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 10,16 (0.400) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 


N022 


EITHER 
OR BOTH 
INDEX MARKS 


«-28,5 (1.120) MAX-» 

@©@@@@@ 0 @@© 

r—ir—It—ii—ir-ir-n—If—irnr-ii—i 



LJl—lLJLJLJLJLJLJLJLJfJJ 


©©@©©© 0 ©©©@ 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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lUECHANICAL DATA 


IVI028 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 15,24 (0.600) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 


N028 


-36,6(1.440) MAX- 


I—1(—11—II—11—II—II—II—>1—'I—II—II—II—II—I 


EITHER OR BOTH 
INDEX MARKS 



Tj' lii i_j iu l:j lu 'lj" ctizu tuzj i_j lj'u^ 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 
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MECHANICAL DATA 



NE016 plastic dual-in>line package 

This dual-in-line package consists of a circuit mounted on a 16-pin lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in hIgh-humidIty 
conditions. For better heat dissipation there are internal tabs connecting the two central leads on each 
side of the 16-pin package. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) 
centers. Once the leads are compressed and Inserted, sufficient tension Is provided to secure the package 
in the board during soldering. Leads require no additional cleaning or processing when used in soldered 
assembly. 


|-- ,9.8 ,0.780, MAX- -i 


7,62 ± 0,25 
“(0.300 ± 0.010) 
6,35 ± 0,25 
(0,250 £ 0.010) 


2,4 (0.093) R NOM- 


f 0,51 (0.0201 
MIN 

5,08 (0.200) MAX i 


©@@®©©@® 

—1,78 (0.070) MAX 16 PLACES 

r.11 I 


105“/ 

16 PLACES 


I 0,36 (0.014) 

0,25 (0.010) 

16 PLACES 
(See Notes B and C) 


0,84 (0.033) MIN 
12 PLACES 


Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl plants located in Europe. 
In this case, the overall length of the 
package is 22,1 (0.870) max. 


3,17 (0.125) MIN 

1,65 (0.065) 
0,38 (0.015)~^ 
4 PLACES 


0,533(0.021) 
~n 0,381 (0.015) 


0,381 (0.015) 

-1 16 PLACES 

* I (See Notes B and C) 

PIN SPACING 2,54 (0.100) T. P. 

(See Note A) 




ALTERNATE SIDE VIEW 
K1,78 (0.070) MAX 16 PLACES 


t o,51 (0.020) 
MIN 

5,08 (0.200 MAX i 


3,17 (0.125) MIN 



k 0,84 (0.033) MIN 
16 PLACES 


2,41 (0.095) 
1,02 (0.040)“ 
4 PLACES 


I I I --HK- 0,533 (0.021) 

[I 0,381 (0.015) 

r**!-1 16 PLACES 

k— 1 (See Notes B and C) 

PIN SPACING 2,54 (0.100) T.P. 

(See Note A) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES; A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


NE020 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconducllve plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated In hlgh-humldlty conditions. For better heat 
dissipation there are internal tabs connecting the two central leads on each side of the 20-pln package. The 
package Is Intended for Insertion In mounting-hole rows on 7,6;^ (0.300) centers. Once the leads are compressed 
and inserted, sufficient tension Is provided to secure the package In the board during soldering. Leads require 
no additional cleaning or processing when used In soldered assembly. 


@©@©@@©@©0 


2,4(0.093) R NOM 
2,8(0.110) NOM 




7,62 ± 0,25 
(0.300 ± 0.010) 


O©©©©©^©©© 

CASE TEMPERATUH 


_ 24,77 (0.975) _ 

* ~ 23,22 (0.914) 

—♦I j#- 1,78 (0.070) MAX 20 PLACES 



3,94 (0.15S) I-M 

3,17 (0.125) I 

1,68 (0.066) 
0,22 (0.009) 

4 PLACES 


PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


25,40 (1.000) 

23,62 (0.930) 
ALTERNATE SIDE VIEW 


[♦-1,78 (0.070) MAX 20 PLACES 


t 0,84 (0.033) MIN 
16 PLACES 

0,533 (0.021) 
0,381 (0.015) 

20 PLACES 
(See Notes B and C) 


VIEW A 

Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured outside of the USA 
may have a maximum package length 
of 26,7 (1.050). 



3,94 (0.155) I- 

3,17 (0.126) 1 

1,27 (0.050) 
0,38 (0.015) 

4 PLACES 


PIN SPACING 2,54 « 
(See Note A 


0,533 (0.021) 
~0,381 (0.015) 

20 PLACES 
(See Notes B and C) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A.Each pin centerline is located within 0,25 (0.010) of ilts true longitudinal posHiion. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 
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MECHANICAL DATA 


NT024 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion In mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly, 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing, 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 



31,8 (1.250) 
’28,6 (1.125) 


I©©©©®©®©©@©© 


10 ^ 

L-'SO® 

24 PLACES 


7,62 ± 0,25 
(0.300 ± 0.010) 


7,1 (0.280) MAX 


2,0 (0.080) NOM 


•-0,25 (0.010) NOM 
-SEATING PLANE- 


2,4 (0.093) R NOM 
2,8 (0.110) NOM 



0,38 (0.015) 
MIN 


;, 0 ©©©©©©©©©©@ 
,1 1 78 (0.070) 


5,08 (0.200) 
MAX 


-IK^ 


0,36 (0,014) 
0,25 (0.010) 
24 PLACES 
(See Notes B 
and C) 



4,06 (0.160) 

3,17 (0.125) 

2,16 (0.085) 
0,71 (0.028) 
4 PLACES 



_J LI,14 (0.045) MIN 

' ~ PI ACFS 




PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


0,533 (0.021) 
0,381 (0.015) 
24 PLACES 
(See Notes B 
and C) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 
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MECHANICAL DATA 


W014 ceramic flat package 

This hermetically sealed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing 
when used in soldered assembly. 



NOTES: 


A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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Introduction 


The International Electrotechnical Commission (lEC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system Is dependency notation, which will be 
explained in Section 4. 

The system was introduced in the USA in a rudimentary form in lEEE/ANSI Standard Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of lEC Technical Committee TC-3 has prepared a new document 
(Publication 617-12) that consolidates the original work started In the mid 1960's and published In 1972 
(Publication 117-15) and the amendments and supplements that have followed. Similarly for the USA, 
IEEE Committee SCC 11.9 has revised the publication IEEE Std 91/ANSI Y32.14. Now numbered simply 
ANSI/IEEE Std 91-1984, the IEEE standard contains all of the lEC work that has been approved, and 
also a small amount of material still under international consideration. Texas Instruments Is participating 
in the work of both organizations and this document introduces new logic symbols in accordance with 
the new standards. When changes are made as the standards develop, future editions will take those 
changes Into account. 

The following explanation of the new symbolic language Is necessarily brief and greatly condensed from 
what the standards publications now contain. This is not intended to be sufficient for those people who 
will be developing symbols for new devices. It is primarily intended to make possible the understanding 
of the symbols used in this data book and is somewhat briefer than the explanation that appears in 
several of Tl's data books on digital logic. However, it includes a new section (6.0) that explains several 
symbols for actual devices In detail. This has proven to be a powerful learning aid. 


2 Symbol Composition 

A symbol comprises an outline or a combination of outlines together with one or more qualifying symbols. 
The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols are used 
to tell exactly what logical operation is performed by the elements. Table 1 shows general qualifying 
symbols defined in the new standards, input lines are placed on the left and output lines are placed 
on the right. When an exception is made to that convention, the direction of signal flow is indicated 
by an arrow as shown in Figure 9. 



^Possible positions for qualifying symbols relating to inputs and outputs 

Figure 1. Symbol Composition 
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3 Qualifying Symbols 

3.1 General Qualifying Symbols 

Table 1 shows general qualifying symbols defined by ANSI/IEEE Standard 91. These characters are placed 
near the top center or the geometric center of a symbol or symbol element to define the basic function 
of the device represented by the symbol or of the element. 

X/Y is the general qualifying symbol for Identifying coders, code converters, and level converters. X 
and Y may be used in their own right to stand for some code or either or both may be replaced by some 
other indication of the code or level such as BCD or TTL. As might be expected, interface circuits make 
frequent use of this set of qualifying symbols. 


SYMBOL 

& 

>1 


O or <3 


JOT 

X/Y 


Table 1. General Qualifying Symbols 

DESCRIPTION 

AND gate or function 

OR gate or function. The symbol was chosen to indicate that at least one active input is needed to 
activate the output. 

Exclusive OR. One and only one input must be active to activate the output. 

A simple 1-input gate or element 

A buffer or element with more than usual output capability (symbol is oriented in the direction of 
signal flow). 

Schmitt trigger; element with hysteresis 

Coder, code converter, level converter ’ 

The following are examples of subsets of this general class of qualifying symbol used in this book. 


SRGm 


BCD/7-SEG 

TTL/MOS 

GMOS/PLASMA DISP 
MOS/LED 

CMOS/VAC FLUOR DISP 

CMOS/EL DISP 

TTL/GAS DISCH DISPLAY 
Shift register, m = number of bits. 


BCD to 7-segment display driver 
TTL to MOS level converter 

Plasma-display driver with CMOS-compatible inputs 
Light-emitting-diode driver with MOS-compatible inputs 
Vacuum-fluorescent display driver with CMOS-compatible 
inputs 

Electroluminescent display driver with CMOS-compatible 
inputs 

Gas-discharge display driver with TTL-compatible inputs 


3.2 Qualifying Symbols for Inputs and Outputs 

Qualifying symbols for inputs and outputs are shown in Table 2 and many will be familiar to most users, 
a likely exception being the logic polarity symbol for directly indicating active-low inputs and outputs. 
The older logic negation indicator means that the external 0 state produces the internal 1 state. The 
internal 1 state means the active state. Logic negation may be used in pure logic diagrams; in order 
to tie the external 1 and 0 logic states to the levels H (high) and L (low), a statement of whether positive 
logic (1 = H, 0 = L) or negative logic (1 = L, 0 = H) is being used is required or must be assumed. 
Logic polarity indicators eliminate the need for calling out the logic convention and are used in this data 
book in the symbology for actual devices. The presence of the triangle polarity Indicator Indicates that 
the L logic level will produce the internal 1 state (the active state) or that, In the case of an output, 
the Internal 1 state will produce the external L level. Note how the active direction of transition for a 
dynamic input is indicated in positive logic, negative logic, and with polarity indication. 

When nonstandardized information is shown inside an outline, It is usually enclosed in square brackets 
[like these]. The square brackets are omitted when associated with a nonlogic input, which is indicated 
by an X superimposed on the connection line outside the symbol. 
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Table 2. Qualifying Symbols for Inputs and Outputs 


-C| 

1 =— 
— H 
N— 

- 4 - 


—<*> 



Logic negation at input. External 0 produces internal 1. 

Logic negation at output. Internal 1 produces external 0. 

Active-low input. Equivalent to in positive logic 
Active-low output. Equivalent to 1:^ in positive logic 
Active-low input in the case of right-to-left signal flow 
Active-low output in the case of right-to-left signal flow 

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. 
Bidirectional signal flow 



POSITIVE 

LOGIC 



NEGATIVE 

LOGIC 



POLARITY 

INDICATION 



Nonlogic connection. A label inside the symbol will usually define the nature of this pin. 
Input for analog signals (on a digital symbol) (see Figure 11) 

Input for digital signals (on an analog symbol) (see Figure 11) 


3.3 Symbols Inside the Outline 

Table 3 shows some symbols used inside the outline. Note particularly that open-collector (open-drain), 
open-emitter (open-source), and three-state outputs have distinctive symbols. Also note that an EN input 
affects all of the outputs of the element and has no effect on inputs. An EN input affects all the external 
outputs of the element in which it is placed, plus the external outputs of any elements shown to be 
influenced by that element. It has no effect on inputs. When an enable input affects only certain outputs, 
affects outputs located outside the indicated influence of the element in which the enable input is placed, 
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The effects 
of the EN input on the various types of outputs are shown. 

It is particularly important to note that a D Input is always the data input of a storage elemerit. At its 
internal 1 state, the D input sets the storage element to its 1 state, and at its internal 0 state it resets 
the storage element to its 0 state. 

The binary grouping symbol will be explained more fully in Section 6.11. Binary-weighted inputs are 
arranged in order and the binary weights of the least significant and the most significant lines are indicated 
by numbers. In this document weights of Input and output lines will be represented by powers of two 
usually only when the binary grouping symbol is used, otherwise decimal numbers will be used. The 
grouped inputs generate an internal number on which a mathematical functiori can be performed or that 
can be an identifying number for dependency notation. This number is the sum of the weights 
(1, 2, 4. . .2^^) of those input standing at their 1 states. A frequent use is in addresses for memories. 

Reversed In direction, the binary grouping symbol can be used with outputs. The concept is analogous 
to that for the Inputs and the weighted outputs will indicate the internal number assumed to be developed 
within the circuit. 
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Table 3. Symbols Inside the Outline 


3.4 


— "I XT 

oi— 

^1 — 
<5|- 

V|- 

> 1 — 

j EN 


Bithreshold input {input with hysteresis) 

N-P-N open-collector or similar output that can supply a relatively low- 
impedance L level when not turned off. Requires external 
pull-up. Capable of positive-logic wired-AND connection. 

Passive-pull-up output Is similar to N-P-N open-collector output but is 
supplemented with a built-in passive pull-up. 

N-P-N open-emitter or similar output that can supply a relatively low- 
impedance H level when not turned off. Requires external pull-down. 

Capable of positive-logic wired-OR connection. 

Passive-pull-down output is similar to N-P-N open-emitter output but is 
supplemented with a built-in passive pull-down. 

3-state output 

Output with more than usual output capability (symbol is oriented in the direction of signal flow). 
Enable input 

When at its internal 1-state, all outputs are enabled. 

When at its internal 0-state, open-collector, open-emitter outputs, and three-state outputs at 
external high-impedance state, and all other outputs (i.e., totem-poles) are at the internal 0-state, 



J, K, R, S, T 


H 




—l^-m 


Usual meanings associated with flip-flops (e.g., R = reset, T = toggle) 

Data input to a storage element equivalent to: 

Shift right (left) inputs, m = 1,2,3, etc. If m = 1, it is usually not shown. 




Binary grouping, m is highest power of 2. Produces a number equal to the sum of the weights 
of the active inputs 



Input line grouping . . . indicates two or more terminals used to implement a single logic input, 
e.g., differential inputs. 


Combinations of Outlines and Internal Connections 

When a circuit has one or more inputs that are common to more than one element of the circuit, the 
common-control block may be used. This is the only distinctively shaped outline used in the lEC system. 
Figure 2 shows that unless otherwise qualified by dependency notation, an Input to the common-control 
block is an input to each of the elements below the common-control block. 


COMMON-CONTROL BLOCK 



Figure 2. Common-Control Block 
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The outlines of elements may be embedded within one another or abutted to form complex elements, 
in which case the following rules apply. There Is no logic connection between elements when the line 
common to their outlines is in the direction of signal flow. There is at least one logic connection when 
the line common to two outlines is perpendicular to the direction of signal flow. If no indications are 
shown on either side of the common line, it is assumed that there is only one logic connection. If more 
than one internal connection exists between adjacent elements, the number of connections will be clarified 
by the use of one or more of the internal connection symbols from Table 4 and/or appropriate qualifying 
symbols or dependency notation. 


j:: 


:: 5 ; 


Table 4. Symbols for Internal Connections 

Internal connection. 1 state on left produces 1 state on right. 

Negated internal connection. 1 state on left produces 0 state on right. 



Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on 
right. 

Dynamic internal connection. Transition from 1 to 0 on left produces transitory 1 state on 
right. 


Table 4 shows symbols that are used to represent internal connection with specific characteristics. The 
first is a simple noninverting connection, the second is inverting, the third Is dynamic. As with this symbol 
and an external input line, the transition from 0 to 1 on the left produces a momentary 1 'State on the 
right. The fourth symbol is similar except that the active transition on the left is from 1 to 0. 

Only logic states, not levels, exist inside symbols. The negation symbol { ) is used internally even when 
direct polarity indication { ) is used externally. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols associated 
with inputs and outputs would appear inside each of the elements of the array, these qualifying symbols 
are usually shown only in the first element. This is done to reduce clutter and to Save time in recognition. 
Similarly, large identical elements that are subdivided into smaller elements may each be represented 
by an unsubdivided outline. The SN75163B symbol (see 6.5) illustrates this principle. 

4 Dependency Notation 

Some readers will find it more to their liking to skip this section and proceed to the explanation of the 
symbols for a few actual devices in 6.0. Reference will be made there to various parts of this section 
as it is needed. If this procedure is followed. It is recommended that 5.0 be read after 6.0 and then 
all of 4.0 be reread. 

4.1 General Explanation 

Dependency notation is the powerful tool that sets the lEC symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, or inputs and outputs without actually showing all the elements and 
interconnections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element's function. 

In the convention for the dependency notation, use will be made of the terms "affecting" and "affected." 
In cases where it is not evident which inputs must be considered as being the affecting or the affected 
ones (e.g., if they stand in an AND relationship), the choice may be made in any convenient way. 
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So far, eleven types of dependency have been defined but only the eight used in this book are explained. 
They are listed below in the order in which they are presented and are summarized in Table 5 following 
4.10.2. 


Section 

Dependency Type or Other Subject 

4.2 

G, AND 

4.3 

General Rules for Dependency Notation 

4.4 

V, OR 

4.5 

N, Negate (Exclusive-OR) 

4.6 

Z, Interconnection 

4.7 

X, Transmission 

4.8 

C, Control 

4.9 

EN, Enable 

4.10 

M, Mode 


4.2 G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 lEC publication and the 1973 lEEE/ANSI standard showed several ways to show this AND 
relationship using dependency notation. While ten other forms of dependency have since been defined, 
the ways to invoke AND dependency are now reduced to one. 

In Figure 3 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 


a- 




1 

G1 

T 


b 

c 


& 




Figure 3. G Dependency Between inputs 


In Figure 4, output b affects input a with an AND relationship. The lower example shows that it is the 
internal logic state of b, unaffected by the negation sign, that Is ANDed. Figure 5 shows input a to be 
ANDed with a dynamic input b. 



Figure 4. G Dependency Between Outputs and Inputs 



Figure 5. G Dependency with a Dynamic Input 
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The rules for G dependency can be summarized thus: 

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs affected 
by Gat? stand at their normally defined internal logic states. When the Gat? input or output stands at 
its 0 state, all inputs and outputs affected by Gat? stand at their internal 0 states. 

4.3 Conventions for the Application of Dependency Notation in General 

The rules for applying dependency relationships in general follow the same pattern as was illustrated 
for G dependency. 

Application of dependency notation is accomplished by: 

1. Labeling the input (or output) affecting other inputs or outputs with the letter symbol indicating 
the relationship involved (e.g,, G for AND) followed by an identifying number, appropriately 
chosen, and 

2. Labeling each input or output affected by that affecting input (or output) with that same number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs (Figure 3). 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 
OR relationship to each other (Figure 6). 



Figure 6. ORed Affecting Inputs 


If the affected Input or output requires a label to denote its function (e.g., "D"), this label will be prefixed 
by the identifying number of the affecting Input (Figure 12). 

If an Input or output is affected by more than one affecting input, the identifying numbers of each of 
the affecting inputs will appear In the label of the affected one, separated by commas. The normal reading 
order of these numbers is the same as the sequence of the affecting relationships (Figure 12), 


4.4 


V (OR) Dependency 

The symbol denoting OR dependency is the letter V (Figure 7). 

When a Vat? input or output stands at its internal 1 state, all inputs and outputs affected by Vat? stand 
at their internal 1 states. When the Vat? input or output stands at its internal 0 state, all inputs and outputs 
affected by Vat? stand at their normally defined internal logic states. 





Figure 7. V (OR) Dependency 
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4.5 N (Negate) (Exclusive-OR) Dependency 

The symbol denoting negate dependency Is the letter N (Figure 8). Each input or output affected by 
an N/77 input or output stands in an Exclusive-OR relationship with the Nm input or output. 

When an Nm input or output stands at Its Internal 1 state, the internal logic state of each Input and 
each output affected by Hm Is the complement of what it would otherwise be. When an Hm input or 
output stands at Its internal 0 state, all Inputs and outputs affected by Nat? stand at their normally defined 
internal logic states. 


•-["’p - [I 



If a = 0, then c - b 
If a = 1, then c = b 


Figure 8. N (Negate) (Exclusive-OR) Dependency 

4.6 Z (Interconnection) Dependency 

The symbol denoting interconnection dependency is the letter Z, 

Interconnection dependency Is used to Indicate the existence of Internal logic connections between inputs, 
outputs, internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a Zm input or output will be the same as the 
internal logic state of the Zm input or output, unless modified by additional dependency notation (Figure 9). 



Figure 9. Z (Interconnection) Dependency 


6-12 





4.7 X (Transmission) Dependency 

The symbol denoting transmission dependency is the letter X. 

Transmission dependency is used to indicate controlled bidirectional connections between affected 
input/output ports (Figure 10). 

When an Xm input or output stands at its Internal 1 state, all input-output ports affected by this X/t? 
input or output are bidirectionally connected together and stand at the same internal logic state or analog 
signal level. When an Xm input or output stands at its internal 0 state, the connection associated with 
this set of dependency notation does not exist. 


a 



- 4 ->- 


b 


c 

d 


If a * 1, there is a bidirectional 
connection between b and c. 

If a == 0, there is a bidirectional 
connection between c and d. 


Figure 10. X (Transmission) Dependency 

Although the transmission paths represented by X dependency are inherently bidirectional, use is not 
always made of this property. This Is analogous to a piece of wire, which may be constrained to carry 
current in only one direction. If this is the case in a particular application, then the directional arrows 
shown in Figures 10 and 11 would be omitted. 



-► 

>■ 

>■ 


Figure 11. Analog Data Selector (Multiplexer/Demultiplexer) 

4.8 C (Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage elements. 
They may take on their internal 1 states (be active) either statically or dynamically. In the latter case 
the dynamic input symbol is used as shown in the second example of Figure 12. 

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 
defined effect on the function of the element, i.e., these Inputs are enabled. When a Cm input or output 
stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the function 
of the element. 
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/ 

Note AND relationship of a and b 


Figure 12. C (Control) Dependency 


4.9 EN (Enable) Dependency 

The symbol denoting enable dependency is the combination of letters EN. 

An EN/77 input has the same effect on outputs as an EN input, see 3.3, but it affects only those outputs 
labeled with the identifying number m. It also affects those Inputs labeled with the identifying number 
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an affected 
input is identical to that of a Cm input (Figure 13). 



If a = 0, input b and output c are disabled and e - d 
If a * 1, output d is disabled and e = c 


Figure 13. EN (Enable) Dependency 

When an ENm Input stands at Its internal 1 state, the inputs affected by ENat? have their normally defined 
effect on the function of the element and the outputs affected by this input stand at their normally defined 
internal logic states, i.e., these inputs and outputs are enabled. 

When an EN/t? input stands at Its internal 0 state, the inputs affected by EN/77 are disabled and have 
no effect on the function of the element, and the outputs affected by EN/77 are also disabled. Open- 
collector outputs are turned off, three-state outputs stand at their high-impedance state, and all other 
outputs (e.g., totem-pole outputs) stand at their internal 0 states. 

4.10 M (MODE) Dependency 

The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 
depend on the mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers of 
the relevant affecting M /77 inputs will appear in the label of that affected input or output between 
parentheses and separated by solid!, e.g., (1/2)CT = 0 = 1CT = 0/2CT = 0 where 1 and 2 refer to Ml 
and M2. 
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4.10.1 M Dependency Affecting inputs 

M dependency affects inputs the same as C dependency. When an Mat? input or Mat? output stands at 
its internal 1 state, the inputs affected by this Mat? input or Mat? output have their normally defined effect 
on the function of the element, i.e., the Inputs are enabled. 

When an Mat? input or Matt output stands at its internal 0 state, the inputs affected by this Mat? Input 
or Matt output have no effect on the function of the element. When an affected input has several sets 
of labels separated by solid! (e.g., C4/2-^/3 + ), any set in which the identifying number of the Mat? input 
or Mat? output appears has no effect and Is to be Ignored. This represents disabling of some of the functions 
of a multifunction Input. 

The circuit in Figure 14 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a 
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). Note 
that input a has three functions. It is the clock for entering data. In mode 2, it causes right shifting 
of data, which means a shift away from the control block. In mode 3, it causes the contents of the 
register to be incremented by one count. 


a- 

> C4/2 W3+ 

b- 

c- 

ol 0 

> M — 

Ij 3 

n r 

d- 

2,4D 

e- 

1,4D 

f- 

1,4D 


Note that all operations are synchronous. 

In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MODE 1 (b = 1, c = 0), parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b = 0, c = 1), shifting down 
and serial loading thru input d take place. 

In MODE 3 (b = c = 1), counting up by 
increment of 1 per clock pulse takes place. 


Figure 14. M (Mode) Dependency Affecting Inputs 


4.10.2 M Dependency Affecting Outputs 

When an Mat? input or Mat? output stands at its interna! 1 state, the affected outputs stand at their normally 
defined internal logic states, i.e., the outputs are enabled. 

When an M/rr input or Matt output stands at its internal 0 state, at each affected output any set of labels 
containing the identifying number of that Mat? Input or Mat? output has no effect and is to be ignored. 
When an output has several different sets of labels separated by solldi (e.g., 2,4/3,5), only those sets 
in which the Identifying number of this Mat? input or Mat? output appears are to be ignored. 


Figure 15 shows a symbol for a device whose output 
can behave like either a 3-state output or an open- 
collector output depending on the signal applied to 
input a. Mode 1 exists when input a stands at Its 
internal 1 state and, in that case, the three-state 
symbol applies and the open-element symbol has no 
effect. When a = 0, mode 1 does not exist so the 
three-state symbol has no effect and the open- 
element symbol applies. 



Figure 15. Type of Output 
Determined by Mode 
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Table 5. Summary of Dependency Notation 


TYPE OF 

DEPENDENCY 

LETTER 

SYMBOL* 

AFFECTING INPUT 

AT ITS 1-STATE 

AFFECTING INPUT 

AT ITS 0-STATE 

Control 

C 

Permits action 

Prevents action 

Enable 

EN 

Permits action 

Prevents action of inputs 

O outputs turned off 

V outputs at external high impedance 
Other outputs at internal 0 state 

AND 

G 

Permits action 

Imposes 0 state 

Mode 

M 

Permits action (mode selected) 

Prevents action (mode not selected) 

Negate (Ex-NOR) 

N 

Complements state 

No effect 

OR 

V 

Imposes 1 state 

Permits action 

Transmission 

X 

Bidirectional connection exists 

Bidirectional connection does not exist 

Interconnection 

Z 

Imposes 1 state 

Imposes 0 state 


* These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input (or output) 
AFFECTED by that input is labeled with that same number. 


Bistable Elements 

The dynamic input symbol and dependency notation provide the tools to identify different types of bistable 
elements and make synchronous and asynchronous inputs easily recognizable (Figure 16). 


c 

D 


c 

D 





Transparent latch with true and complement outputs 


Edge-triggered flip-flop, D input enabled momentarily 
as C goes from 1 to 0 


Edge-triggered flip-flop, D input enabled momentarily 
as C goes from low to high. Asynchronous active-low 
set and reset inputs. Active-low output 


Same flip-flop shown in positive logic 


Figure, 16. Latches and Flip-Flops 

Transparent latches have a level-operated control input. The D input is active as long as the C input 
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 
D, J, K, R, or S inputs on the active transition of C. 

Notice that synchronous inputs can be readily recognized by their dependency labels (a number preceding 
the functional label, ID in these examples) compared to the asynchronous inputs (S and R), which are 
not dependent on the C inputs. Of course if the set and reset inputs were dependent on the C inputs, 
their labels would be similarly modified (e.g., IS, 1R). 




6 Examples of Actual Device Symbols 

The symbols explained in this section include some of the most complex in this book. These were chosen, 
not to discourage the reader, but to illustrate the amount of information that can be conveyed. It is 
likely that if one reads these explanations and follows them reasonably well, most of the other symbols 
will seem simple indeed. The explanations are intended to be independent of each other so they may 
seem somewhat repetitious. However each illustrates new principles. They are arranged more or less 
in the order of complexity. 


6.1 


SN75437A Quadruple Peripheral Driver 

O 114 ) 


(16) 


(15) 


(9) 


EN 


CLAMP 


( 1 ) 


1Y 


(3) 


3,4 CLAMP 


There are four identical sections. The symbology Is 
complete for the first element; the absence of any 
symbology for the other elements indicates they are 
identical. The top two elements share a common 
output clamp, pin 2. This is shown to be a nonlogic 
connection by the superimposed X on the line. The 
function for this type of connection is indicated 
briefly and not necessarily exactly by a small amount 
of text within the symbol. The bottom two elements 
likewise share a common clamp. 

Each element is shown to be an inverter with 
amplification (indicated by O). Taking TTL as a 
reference, this means that either the input is 
sensitive to lower level signals, or the output has 
greater drive capability than usual. The latter applies 
in this case. The output is shown by ^ to be open 
collector. 


All the outputs share a common EN input, pin 14. See Figure 2 for an explanation of the common control 
block. When EN = 0 (pin 14 is low), the outputs, being open-collector types, are turned off and would 
be pulled high by an external pullup resistor. 


6.2 


SN75128 S’Channel Line Receiver 


is ill - 

EN1 


2S 

EN2 


1A <2) 

_c 

1 

Kw (19) 

-A 

I 

(18) 

3A 


(17) 

1A 


^ (16) 

5A i®* 

fS o 

(15) 

6A J7). 




s.. (14) 

7A ^ 


(13) 

8A 


V. (12) 


1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

7Y 

8Y 


There are eight Identical sections, the symbology is 
complete for the first element; the absence of any 
symbology for the next three elements indicates they 
are Identical. Likewise the symbology is complete for 
the fifth element; the absence of any syrtibology for 
the next three elements indicates they are identical 
to the fifth. 

Each element is shown to be an inverter with 
amplification (indicated by 0). Taking TTL as a 
reference, this means that either the Input is 
sensitive to lower level signals, or the output has 
greater drive capability than usual. The former 
applies in this case. Since neither the symbol for 
open-collector { Q. ) or 3-state ( V ) outputs Is 
shown, the outputs are of the totem-pole type. 


The top four outputs are shown to be affected by affecting input number 1, which is EN1, meaning 
they will be enabled if EN1 = 1 (pin 1 is high). See 4.9 for an explanation of EN dependency. If pin 
1 is low, EN1 = 0 and the affected outputs will go to their inactive (high) levels. Similarly, the lower 
four outputs are controlled by pin 11. 
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6.3 SN75122 Triple Line Receivers 



There are two identical sections. The symbology is 
complete for the first section; the absence of any 
symbology for the next section indicates it is 
identical. Likewise the symbology is complete for the 
third section, which is similar, but not Identical, to 
the first and second. 

The top section may be considered to be an OR 
element (> 1) with two embedded ANDs (&), one of 
which has an active-low amplified input ( D> ) with 
hysteresis (JJ ), pin 14. This is ANDed with pin 15 
and the result is ORed with the AND of pins 1 and 
2. The output of the OR, pin 13, is active-low. 

The third section is identical to the first except that 
pin 12 has no input ANDed with it. Since neither the 
symbol for open-collector ( O ) or 3-state ( V ) 
outputs is shown, the outputs are of the totem-pole 
type. 


6.4 SIM75113 Differential Line Drivers with Split 3-State Outputs 

There are two similar elements in the array. The first 
is a 2-input AND element (indicated by &); the 
second has only a single input. Both elements are 
shown to have special amplification (indicated 
by 0 ). Taking TTL as a reference, this means that 
either the input is sensitive to lower level signals, or 
the output has greater drive capability than usual. 
The latter applies in this case. 

Each element has four outputs. Pins 4 and 3 are a 
pair consisting of one open-emitter output ( ^ ) and 
one open-collector output ( ^!^ ). Relative to the AND 
function, both are active high. Pins 1 and 2 are a 
similar pair but relative to the AND function, both are 
active low. All outputs of a single, unsubdivided 
element always have identical internal logic states 
determined by the function of the element except 
when otherwise indicated by an associated symbol 
or label inside the element. Here there is no such 
contrary indication. All four outputs are shown to be 
affected by affecting input number 1, which is EN1, 
meaning they will all be enabled if EN1 = 1. See 4.9 for an explanation of EN dependency. If EN1 = 0, 
all the affected outputs will be turned off. EN1 Is the output of an AND gate (indicated by &) whose 
active-high inputs are pins 7 and 9. Both pins 7 and 9 must be high to enable the outputs of the top 
element. Assuming they are enabled and that pins 5 and 6 are both high, the internal state of all four 
outputs will be a 1. Pins 4 and 3 will both be high, pins 1 and 2 will both be low. The part is designed 
so that pins 3 and 4 may be connected together creating an active-high 3-state output. Likewise pins 
1 and 2 may be connected together to create an active-low 3-state output. 

All that has been said about the first element regarding its outputs and their enable inputs also applies 
to the second element. Pins 9 and 10 are the enable inputs in this case. 
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2 ^ 
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(14) 


1YP 
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6.5 SN75163B Octal General-Purpose Interface Bus Transceiver 

There are eight I/O ports on each side, pins 2 through 
9 and 12 through 19. There are eight identical 
channels. The symboiogy is complete for the first 
channel; the absence of any symbology for the other 
channels Indicates they are identical. The eight 
bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (Indicated by >), and the 
inputs on the right all have hysteresis (indicated 
byJJ). 

The outputs on the left are shown to be 3-state 
outputs by theV. They are also shown to be 
affected by affecting input number 4, which is EN4, 
meaning they will be enabled if EN4 = 1 (pin 1 Is 
low). See 4.9 for an explanation of EN dependency. 
If EN4 = 0 (pin 1 is high), the affected outputs will 
go to their hIgh-Impedance (off) states. 

The labeling at pin 2, which applies to all the outputs on the right, is unusual because the outputs 
themselves have an unusual feature. The label includes both the symbol for a 3-state output (V ) and 
for an open-collector output (^), separated by a slash indicating that these are alternatives. 

The symbol for the 3-state output is shown to be affected by affecting input number 1, which is Ml, 
meaning the V label is valid when Ml = 1 (pin 11 is high), but Is to be ignored when Ml = 0 (pin 
11 is low). See 4.10 for an explanation of M (mode) dependency. Likewise the symbol for the open- 
collector output Is shown to be affected by affecting input number 2, which Is M2, meaning the ^ 
label is valid when M2 = 1 (pin 11 Is low), but is to be ignored when M2 = 0 (pin 11 is high). These 
labels are enclosed in parentheses (used as in algebra); the numeral 3 indicates that in either case the 
output is affected by EN3. Thus the right-hand outputs will be off if pin 1 is low. It can now be seen 
that pin 1 is the direction control and pin 11 is used to determine whether the outputs are of the 3-state 
or open-collector variety. 
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6.6 


SN75161B Octal IEEE Std 488 Interface Bus Transceiver 



There are eight I/O ports on each side, pins 2 through 
9 and 12 through 19. Pin 13 is not only an I/O port; 
the line running into the common-control block (see 
Figure 2) indicates that it also has control functions. 
Pins 1 and 11 are also controls. The eight 
bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (indicated by >), and the 
inputs on the right all have hysteresis (indicated 
by XT). All of the outputs are shown to be of the 
3-state type by the V symbol except for the outputs 
at pins 9, 4, and 5, which are shown to have passive 
pullups by the ^ symbol. 

Starting with a typical I/O port, pin 18, the output 
portion is Identified by an arrow indicating right-to- 
left signal flow and the three-state output symbol 
^ ( V )• This output Is shown to be affected by 

affecting ihput number 1, which Is EN1, meaning it 
' will be enabled as an output if EN1 =1 (pin 11 Is 

high). See 4.9 for an explanation of EN dependency. 
If pin 11 is low, EN1 - 0 and the output at pin 18 
will be in its high-impedance (off) state. This also applies to the 3-state outputs at pins 13 and 19 and 
to the passive-pullup output at pin 9. On the other hand, the outputs at pins 8, 2, 3, and 12 all are 
affected by the complement of EN1. This is Indicated by the bar over the 1 at each of those outputs. 
They are enabled only when pin 11 is low. Thus one function of pin 11 is to serve as direction control 
for the first, third, fourth, and fifth channels. 


Similarly It can be seen that pin 1 serves as direction control for the sixth, seventh, and eighth channels. 
If pin 1 is high, transrnission will be from left to right in the sixth channel, right to left in the seventh 
and eighth. These transmissions are reversed if pin 1 is low. 

The direction control for the second channel, EN3, Is more complex. EN3 is the output of an OR (^ 1) 
function. One of the inputs to this OR is the active-high signal on pin 13. This signal is shown to be 
affected at the input to the OR gate by affecting input number 5, which is G5, meaning that pin 13 
is ANDed with pin 1 before entering the OR gate. See 4.2 for an explanation of G (AND) dependency. 
The other input to the pR is the active-low signal on pin 13. This signal is ANDed with the complement 
of pin 11 before entering the OR gate. This is indicated by the G4 at pin 1 and the 4 with a bar over 
it at pin 13. Thus for EN3 to stand at the 1 state, which would enable transmission from pin 14 to pin 7, 
both pins 13 and 1 must be high or both pins 13 and .11 must be low. 
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6.7 


SN75500E AC Plasma Display Driver with CMOS-Compatible Inputs 


CMOS/PLASMA DISP 


°Ig1! 

1| 14 


SRG8 

■>C9/- 


1Q8 
! 2Q1 


The heart of this device and its symbol is an 8-bit 
shift register. It has a single D Input, pin 2, which 
is shown to be affected by affecting input number 9, 
which Is C9, meaning it will be enabled if C9 = 1. 
See 4.8 for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since the C 
Input is dynamic, the storage elements are edge- 
triggered flip-flops. While C9 = 1, which in this case 
will occur on the transition of pin 3 from low to high, 
the state of the D input will be stored. Pin 2 is shown 
to be active low so to store a 1, pin 2 must be low. 

In addition to controlling the D input, pin 3 Is shown 
by /-^ to have an additional function. As pin 3 goes 
from low to high, data stored In the shift register Is 
shifted one position. The right-pointing arrow means 
that the data is shifted away from the control block 
(down). 

On the right side of the symbol an abbreviation 
technique has been used that is practical only when 
the Internal labels and the pin numbers are both consecutive. Thus it should be clear that the input of 
the element whose output is pin 5 is affected by affecting input number 2, just as the input of the element 
whose output is pin 4 is affected by affecting input number 1. Affecting inputs 1 through 8 are Z Inputs 
(Zl through Z8), which means their signals are tranferred directly to the output elements. See 4.6 for 
an explanation of Z dependency. 


1,11 





8,11 

0 

1,12 

t > 



8,12 

0 

1 , 13 ’" 

0 



8,13 


1,14 

J > 



8,14 



2Q8 
■ 3Q1 


3Q8 
■ 4Q1 


The inputs of the 32 implicitly shown output elements are also shown to be affected by affecting inputs 
numbers 11, 12, 13, and 14 in four blocks of eight each. These inputs will be found in the common 
control block preceded by a letter G and a brace. The brace is called the binary grouping symbol. It 
is equivalent to a decoder with outputs in this case driving four G inputs (G11, G12, G13, and G14). 
The weights of the inputs to the coder are shown to be 20 and 2l for pins 1 and 39, respectively. The 
decoder has four outputs corresponding to the four possible sums of the weights of the activated decoder 
Inputs. If pins 1 and 39 are both low, the sum of the weights = 0 and G11 = 1. If pin 1 Is low while 
pin 39 is high, the sum = 2 and G13 = 1 and so forth. G indicates AND dependency, see 4.2. Only 
one of the four affecting G inputs at a time can take on the 1 state. The block of eight output elements 
affected by that G input are enabled; the 0 state Is imposed on the other 24 output elements and externally 
those output pins are low. 

Because of their high-current, high-voltage characteristics, the outputs are labeled with the amplification 
symbol 0. All the outputs share a common EN input, pin 38. See Figure 2 for an explanation of the 
common control block. When EN = 0 (pin 38 is high), the outputs take on their internal 0 states. Being 
active high, that means they are forced low. 
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6.8 SN75551 Electroluminescent Row Driver with CMOS-Compatible Inputs 

The heart of this device and its symbol is a 
32-bit shift register. It has a single D input, 
pin 24, which is shown to be affected by 
affecting input number 1, which is Cl, 
meaning it will be enabled If C1 = 1. See 4.8 
for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since 
the C input is dynamic, the storage elements 
are edge-triggered flip-flops. While Cl = 1, 
which in this case will occur on the transition 
of pin 20 from high to low, the state of the 
D input will be stored. Pin 24 Is shown to be 
active high so to store a 1, pin 24 must be 
high. 

In addition to controlling the D Input, pin 20 
Is shown by /-► to have an additional function. 
As pin 20 goes from high to low, data stored 
in the shift register is shifted one position. The 
right-pointing arrow means that the data Is shifted away from the control block (down). The internal 
inputs of the output buffers are all shown to be affected by affecting inputs 2 and 3. Affecting input 
2 is G2, meaning that pin 19 is ANDed with each of the internal register outputs, which are the buffer 
inputs. If pin 19 is high, the affected buffer inputs are enabled. If pin 19 is low, the 0 state is imposed 
on the affected buffer inputs. See 4.2 for an explanation of G (AND) dependency. Affecting Input 3 
is V3, meaning that pin 23 (active low) is ORed with each of the internal register outputs. If pin 23 
is high, V3 = 0 and the affected buffer inputs are enabled. If pin 23 Is low, V3 = 1 and the 1 state 
is imposed on the affected buffer inputs. See 4.4 for an explanation of V (OR) dependency. The effect 
of V3 is taken Into account after that of G2 because of the order in which the labels appear. This means 
that the Imposition of the 1 state on the Internal buffer inputs by pin 23 would take precedence over 
the imposition of the 0 state by pin 19 in case both inputs were active. Pin 18 is shown to be an output 
directly from the thirty-second stage of the shift register. Pins 19 and 23 do not affect this output. 

An abbreviation technique has been used for the shift register elements and associated the output lines. 
This technique is practical only when the pin numbers and pin names are both consecutive. 

The symbol O designates an n-p-n open-collector or similar output. In this device, the outputs are actually 
open-drain n-channel field-effect transistors. Instead of being grounded, the sources of these transistors 
are all connected to pin 21. This pin is used as an input to control the output voltage. 
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Edmonton: Future (403) 438-2858: 

Montreal; Arrow Canada (514) 735-5511; Future (514) 
694-7710; Marshall (514) 694-8142; 

Ottawa: Arrow Canada (613) 226-6903; Future (613) 
820-8313: Quebec City; Arrow Canada (418) 871-7500; 
Toronto: Arrow Canada (416) 670-7769; Future (416) 
638-4771; Marshall (416)458-8046; 

Vancouver: Arrow Canada (604) 291-2986; Future (604) 

294- 1166. 


Important Notice: Tcxa.s Instnimcnrs (TI) 
rc.scrvc.s the ri^ht to make chan(>e,s to or to di.s- 
continuc any semiconductor prixluct or .service 
identified in this publication without notice. Ti 
advise.s it.s citstoiners to obtain the latest version 
of the relevant information to verify, heftrre plac- 
inf»orders, that the infonnation hein^ relied uprm 
is ciirn.'nt. 
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TI Worldwide 
Sales Offices 


ALABAMA: Huntsville: 4960 Corporate Drive, Suite 
N-150, Huntsville, AL 35806, (205) 837-7530. 
ARIZONA: Phoenix: 8825 N. 23rd Avenue, Suite 
100, Phoenix, AZ 85021, (602) 995-1007; Tucson: 

818 W. Miracle Mile, Suite 43, Tucson, AZ 85705, 

(602) 292-2640. 

CALIFORNIA: Irvine: 17891 Cartwright Drive, Irvine, 
CA 92714, (714) 660-1200; Roseville: 1 Sierra Gate 
Plaza, Suite 255B, Roseville, CA 95678, (916) 
786-9208; San Diego: 5625 Ruffin Road, Suite 100, 
San Diego, CA92123, (619) 278-9601; Santa Clara: 
5353 Betsy Ross Drive, Santa Clara, CA 95054, 

(408) 980-9000; Torrance: 690 Knox Street, Building 
A, Suite 100, Torrance, CA 90502, (213) 217-7010; 
Woodland Hills: 21550 Oxnard Street, Suite 700, 
Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street, 

Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park Road, Wallingford, CT 06492, (203) 269-0074. 
FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Altamonte Springs, FL 32701, 
(407) 260-2116; Fort Lauderdale: 2950 N.W. 62nd 
Street, Suite 100, Fort Lauderdale, FL 33309, (305) 
973-8502; Tampa: 4803 George Road, Suite 390, 
Tampa, FL 33634, (813) 885-7411. 

GEORGIA: Norcross: 5515 Spalding Drive, 

Norcross, GA 30092, (404) 662-7900. 

ILLINOIS: Arlington Heights: 515 W. Algonquin, 
Arlington Heights, IL 60005, (708) 640-2925. 
INDIANA: Carmel: 550 Congressional Drive, Suite 
100, Carmel, IN 46032, (317[573-6400; 

Fort Wayne: 118 E. Ludwig Road, Suite 102, 

Fort Wayne, IN 46825, (219) 482-3311. 

IOWA: Cedar Rapids: 373 Collins Road N.E., Suite 
201, Cedar Rapids, lA 52402, (319) 395-9550. 
KANSAS: Overland Park: 7300 College Boulevard, 
Lighten Plaza, Suite 150, Overland Park, KS 66210, 
(913)451-4511. 

MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (301) 964-2003. 
MASSACHUSETTS: Waltham: 950 Winter Street, 
Suite 2800, Waltham, MA02154, (617) 895-9100. 
MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington HITIs, Ml 48018, (313) 553-1500; 
Grand Rapids: 3075 Orchard Vista Drive S.E., 

Grand Rapids, Ml 49506, (616) 957-4200. 
MINNESOTA: Eden Prairie: 11000 W. 78th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 828-9300. 
MISSOURI: St. Louis: 11816 Borman Drive, 

St. Louis, MO 63146, (314) 994-2100. 

NEW JERSEY: Iselin: Parkway Towers, 485 E. 

Route 1 South, Iselin, NJ 08830, (201) 750-1050. 
NEW MEXICO: Albuquerque: 2820 D Broadbend 
Parkway N.E., Albuquerque, NM 87207, (505) 
345-2K5. 

NEW YORK: East Syracuse: 6365 Collamer Drive, 
East Syracuse, NY 13057, (315) 463-9291; FIshkill: 
300 Westage Business Center, Suite 140, Fishkill, NY 
12524, (914) 897-2900; Melville: 1895 Walt Whitman 
Road, P.O. Box 2936, Melville, NY 11747, (516) 
454-6600; PIttsford: 2851 Clover Street, Pittsford, 

NY 14534, (716) 385-6770. 

NORTH CAROLINA: Charlotte: 8 Woodlawn Green, 
Charlotte, NC 28217, (704) 527-0933; Raleigh: 2809 
Highwoods Boulevard, Suite 100, Raleigh, NC 27525, 
(919) 876-2725. 

OHIO; Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122, (216) 464-6100; 
Beavercreek: 4200 Colonel Glenn Highway, Suite 
600, Beavercreek, OH 45431, (513) 427-6200. 
OREGON: Beaverton: 6700 S.W. 105th Street, Suite 
110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry Parkway, 
Blue Bell, PA 19422, (215) 825-9500. 

PUERTO RICO; Hato Rey: 615 Mercantil Plaza 
Building, Suite 505, Hato Rey, PR 00918, (809) 
753-8700. 

TENNESSEE: Johnson City:3000 Bill Garland 
Road, Johnson City, TN 37601, (615) 461-2192. 
TEXAS: Austin: 12501 Research Boulevard, Austin, 
TX 78759, (512) 250-7855; Dallas: 7839 Churchill 
Way, Dallas, TX 75251, (214) 917-1264; Houston: 
9301 Southwest Freeway, Commerce Park, Suite 
360, Houston, TX 77074, (713) 778-6592. 


UTAH: Murray: 5201 South Green Street, Suite 200, 
Murray, UT 84123, (801) 266-8972. 

WASHINGTON; Redmond: 5010148th Avenue 
N.E., Building B, Suite 107, Redmond, WA 98052, 
(206) 881-3080. 

WISCONSIN: Waukesha: 20825 Swenson Drive, 
#900, Waukesha Wl 53186, (414) 782-2899. 
CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Nepean, Ontario, Canada K2H 9C4, (613) 
726-1970; Richmond Hill: 280 Centre Street East, 
Richmond Hill, Ontario, Canada L4C 1B1, (416) 
884-9181; St. Laurent: 9460 Trans Canada 
Highway, St. Laurent, Quebec, Canada H4S 1R7, 
(514) 335-8392. 


ARGENTINA: Texas Instruments Argentinia Viamonte 
1119,1053 Capital Federal, Buenos Aires, Argentina, 
541/748-3699. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, North 
Ryde (Sydney), New South Wales, Australia 2113, 

2 887-1122; 5th Floor, 418 Street, Kilda Road, 
Melbourne, Victoria, Australia 3004,3 267-4677; 171 
Philip Highway, Elizabeth, South Australia 5112, 

8 255-2066. 

AUSTRIA: Texas Instruments GmbH., Hietzinger Kai 
101-105, A-1130 Wien, (0222) 9100-0. 

BELGIUM: S.A. Texas Instruments Belgium N.V., 11, 
Avenue Jules Bordetlaan 11,1140 Brussels, Belgium, 
(02) 242 30 80. 

BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda., Rua Paes Leme, 524-7 Andar Pinheiros, 05424 
Sao Paulo, Brazil, 0815-6166. 

DENMARK: Texas Instruments A/S, Marielundvej 
46E, 2730 Herlev, Denmark, (42) 91 74 00. 

FINLAND: Texas Instruments OY, Ahertcyantie 3, 

P.O. Box 81, 02101 Espoo, Finland, (90) 461-422. 
FRANCE: Texas Instruments France, 8-10 Avenue 
Morane Saulnier-B.P. 67,78141 Velizy Villacoublay 
Cedex, France, (1) 30 70 10 03. 

GERMANY (Federal Republic of Germany): Texas 
Instruments Deutschland GmbH., Haggertystrasse 1, 
8050 Freising, (08161) 801; Kurfurstendamm 
195-196, 1000 Berlin 15, (030) 8 82 73 65; 
Dusseldorfer Strasse 40,6236 Eschborn 1, (06196) 
80 70; III, Hagen 43/Kibbelstrasse 19,4300 Essen 1. 
(0201) 24 25-0; Kirchhoreter Strasse 2, 3000 
Hannover 51, (0511) 64 68-0; Maybachstrasse II, 
7302 Ostfildern 2 (Nellingen), (0711) 34 03-0. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995,1100 AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 

HONG KONG: Texas Instalments Hong Kong Ltd., 
8th Floor, World Shipping Center, 7 Canton Road, 
Kowloon, Hong Kong, 852-7351223. 

IRELAND; Texas Instruments Ireland Ltd., 7/8 
Harcourt Street, Dublin 2, Ireland, (01) 78 16 77. 
ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Perseo-Via Paracelso 
12,20041. Agrate Brianza (Mi), (039) 63221; Via 
Castello della Magliana, 38,00148 Rome, (06) 
5222651; Via Amendola, 17,40100 Bologna, (051) 
554004. 

JAPAN: Texas Instruments Japan Ltd., Aoyama Fuji 
Building 3-6-12 Kita-aoyama Minato-ku, Tokyo, Japan 
107,03-498-2111; MS Shibaura Building 9F, 4-13-23 
Shibaura, Minato-ku, Tokyo, Japan 108, 

03-769-8700; Nissho-iwai Building 5F, 2-5-8 
Imabashi, Chuou-ku, Osaka, Japan 541, 

06-204-1881; Daini Toyota West Building 7F, 4-10-27 
Meieki, Nakamura-ku, Nagoya, Japan 450, 
052-5^-8691; Kanazawa Oyama-cho Daiichi Seimei 
Building 6F, 3-10 Oyama-cho, Kanazawa, Ishikawa, 
Japan 920,0762-23-5471; Matsumoto Showa 
Building 6F, 1-2-11 Fukashi, Matsumoto, Nagano, 
Japan 390,0263-33-1060; Daiichi Olympic 
Tachikawa Building 6F, 1-25-12, Akebono-cho, 
Tachikawa, Tokyo, Japan 190,0425-27-6760; 
Yokohama Nishiquchi KN Building 6F, 2-8-4 
Kita-Saiwai, Nishi-Ku, Yokohama, Kanagawa, Japan 
220,045-322-6741; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohjicho, Higashi-iru, 
Nishinotoh-in, Shiokohji-dori, Shirriogyo-ku, Kyoto, 
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Japan 600, 075-341-7713; Sumitomo Seimei 
Kumagaya Building 8F, 2-44 Yayoi, Kumagaya, 
Saitama, Japan 360,0485-22-2440; 2597-1, Aza 
Harudai, Oaza Yasaka, Kitsuki, Oita, Japan 873, 
09786-3-3211; 3-18-36, Minami, Hatogaya, Saitama, 
Japan 334, 0482-82-2211; 4260 Aza-takao, 
Ohaza-kawasaki, Hiji-machi, Hayami-gun, Oita, 

J^an 879-15, 0977-72-1 111; 2350 Kihara, 
Miho-mura, Inashiki-gun, Ibaragi, Japan 300-04, 
0298-85-3311. 

KOREA: Texas Instruments Korea Ltd., 28th Floor, 
Trade Tower, 159, Samsung-Dong, Kangnam-ku 
Seoul, Korea, 2 551 2800. 

MEXICO: Texas Instruments de Mexico S.A., Alfonso 
Reyes 115, Col. Hipodromo Condesa, Mexico, D.F., 
Mexico 06120, 525/525-3860. 

MIDDLE EAST: Texas Instruments, No. 13,1st Floor 
Mannai Building, Diplomatic Area, P.O. Box 26335, 
Manama Bahrain, Arabian Gulf, 973 274681. 
NORWAY: Texas Instruments Norge A/S, PB 106, 
Refstad (Sinsenveien 53), 0513 Oslo 5, Norway, 

(02) 155090. 

PEOPLE’S REPUBLIC OF CHINA; Texas 
Instruments China Inc., Beijing Representative Office, 
7-05 Citic Building, 19 Jianguomenwai Dane, Beijing, 
China, (861) 5002255, Ext. 3750. 

PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto Building, 
Paseo de Roxas, Makati, Metro Manila, Philippines, 

2 817 6031. 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) Ltda., Eng. Frederico Ulricho, 
2650 Moreira Da Maia, 4470 Maia, Portugal (2) 948 
1003. 

SINGAPORE (& INDIA, INDONESIA, MALAYSIA, 
THAILAND): Texas Instruments Singapore (PTE) 
Ltd., Asia Pacific Division, 101 Thomson Road, 
#23-01, United Square, Singapore 1130,350 8100. 
SPAIN: Texas Instruments Espana S.A., c/Gobelas 
43, Ctra de la Coruna km 14, La Florida, 28023, 
Madrid, Spain, (1) 372 8051; c/Diputacion, 279-3-5, 
08007 Barcelona, Spain, (3) 317 91 80. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), (visit address: 
Isafjordsgatan 7, Kista), Box 30, S-164 93 Kista, 
Sweden, (08) 752 58 00. 

SWITZERLAND: Texas Instruments Switzerland AG, 
Riedstrasse 6, CH-8953 Dietikon, Switzerland, 
(01)740 22 20. 

TAIWAN: Texas Instruments Supply Company, 
Taiwan Branch, Room 903, 9th Floor, Bank Tower, 
205 Tun Hwa N. Road, Taipei, Taiwan, Republic of 
China, 2 713 9311. 

UNITED KINGDOM: Texas Instruments Ltd., Manton 
Lane, Bedford, England, MK41 7PA, (0234) 270 111. 


TI Authorized 
North American 
Distributors 

Alliance Electronics, Inc. 

Almac Electronics 
Arrow/Kierulff Electronics Group 
Arrow (Canada) 

Future Electronics (Canada) 

GRS Electronics Co., Inc. 

Hall-Mark Electronics 
Marshall Industries 
Newark Electronics 
Schweber Electronics 
Wyle Laboratories 
Zeus Components 

Rochester Electronics, Inc. (obsolete product only) 
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